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ALL-WEATHER SENTINEL 



with the 

LARGEST AIRBORNE EYE 


You’re looking at what is destined to be 
the Free World’s most reliable aerial 
sentinel. For within its huge helium- 
filled envelope, it carries the largest 
airborne radar antenna in history. 
Only the airship possesses the ready- 
made housing for such massive, yet 
sensitive, equipment. Only the airship 
could lift and support it. And only in 
the United States could be found a 
satisfactory supply of the noninllani- 
mable helium needed to keep such 
steadfast sky-watchers aloft. 

So now the U. S. Navy has developed 
for its role in the Continental Air 
Defense Command, the vital link for 
our chain of defense. 


It paves the way for new “Flying Eyes” 
which will see farther, detect quicker, 
reveal what they see more clearly than 
any other airborne sentry. The height- 
finding device in the radome atop its 
envelope enables the airship to report 
altitude as well as direction and range 
of any aggressor who would seek to 
strike us through the skies. 

The airship is a resolute aerial picket. 
This was dramatically demonstrated 
recently when Naval airships braved 
the North Atlantic’s worst weather in 
75 years— maintaining aerial “watch” 
for 10 consecutive days and nights 
without once leaving their fonefy sea 
station unmanned. 


This modified Goodyear ZPG-2W air- 
ship is a major step in a new concept 
of lighter-than-air development which 
will expand the effectiveness, scope and 
dependability of our defense network 
at a minimum expense of money and 


good/Vea^ 

aircraftI 


Plants in Akron. Ohio, 
and LUchfidi Park. Ariiona 






BENOr IGNITION SYSTEMS-FOR THE BEST IN JETS 


Scintilla Division of Bendix Aviation Corporation 
designs and manufactures complete ignition systems 
for the most modem and powerful turbojet and 
turboprop engines. An ignition system, incorporating 
the benefits of years of ignition design experience, 
is provided for the Pratt & Whitney Aircraft J-75 
turbojet — described as“ the most powerful production 
turbojet engine known to exist in the free world”. 

The J-75 is in the 15,000 pound thrust class. Power 


is augtncnted by use of an afterburner. This engine 
will provide the “muscle” for a number of advanced 
military and commercial aircraft. For installation 
and maintenance flexibility, Bendix provides one 
ignition system applicable to both the J-75, shown 
here, and the well-known Pratt & Wliitney Aircraft 
J-57 engine. Serviceability, reliability, and extended 
overhaul life are inherent features of Bendix designed 
jet engine ignition systems. -ixsi-.ik 







Read the inside story of 


AVIATION CALENDAR 


these NEW Aircraft Valves 



Bridgeport, well-known supplier of aircraft bellows and assemblies, 
brings you a new sealing principle — the Beegen Captive Seal — and 
3 new compact, light-weight valves. 

Here is a seal that can’t “blow out” because of its steel captor retainer 
that provides not one, but two, breaking points that instantly release 
pressure unbalance when the seal is broken. 

The Captive Seal itself does not wear, is not damaged by particles in 
the fluid stream. And anyone in the field can replace it. 



BRIDGEPORT THERMOSTAT DIVISION . 


(Coiifiiiiied from page 5) 

Oct. 7.10~Tricniiisl Inspection. Lewis 
Rielit I’ropiilsion Laboratow, Cleveland. 
Oct. 7-12— Ki|ht!i .\nmial Congress, Intcr- 
iiatiniial .titniiiaiitical Federation. Barcc 
Iona, Spain. For details write; I\F, 
Lmiell Rd.. Concord, Mass. 

Oct. 8— Tenth .\nniial .\irport Development 
and Operations Conference, Onond.rga 
Motel, Wiise, N, V, 

Oct. 9-11 -National Fall Convention. So 

Cortes°notcrSan Diego. Calif.'"* 

Oct. lO-ll- National Noise .\batcincnt Sym- 
posium, Sherman Hotel. Chicago. Ill,' 
Oct- 16-15-Ci)ilfercnce on Commitcrs in 
Control, American Institute of Electri- 
cal Engineers. Chalfontc-I laddoti Hall 
flolcl. .Atlantic City. N. J. 

Oct. 16.I8-I9?7 IRF Canadian Conven- 
tion, .Aiitoiiiotii e Building. Exhibition 
Fatk. Toronto. Out.. Canada. 

Oct. 17-18-nth Annual Convention. The 
Magnesium .\ssocialion. Biltmorc Hotel. 
New York. 

Oct. 21-22-Canadiai 




.-et, American 


ments in the field of j 
Society of Mechanical E 
CUS Hbtel, Allentown, Pa. ' 

Oct. 21-25— Hill National Safety Congress. 

Conrad Hillon Hotel, Chicago. 

Oct. 2-1.25— F'outtccnth .\nmial Display. .Air- 
craft F.icctrical Equipment, Aircraft Klee- 
trical Socich- Pan Pacific .Auditorium. 
Los .Angeles.' Calif. 

Oef, 28-if— Second Winter Meeting. .Amer- 
in Nuclear Society, Henry Hudson IIo 


Ho- 
tel, New York. 

Oct. 28-29-Tliird Annual Meeting. Assn 
elation of the U. S. Armv, Sheraton-Park 
Hotel, Washington, D. C. 

Oct. 28-30-.\nmial East Coast Conference 
on -Aeronautical and Navigational Elec- 
tronics, Fifth Regiment -Armorv. Balti- 
more, Md. 

Oct. 28-51-Nati.mal Industrial Packaging 
& Handling Exposition, .Atlantic City 
Convention Hall, N. J. 

Oct. 30-.Aviation Electrical Eqiupmcnt 
Display. U. S. Grant Hotel. San Diego. 

Oct. 31-S'ov. I— Fourth Annual Meeting, 
Professional Group on Nuclear Science, 
Henrv Hudson Hotel, Ness' York. 

Nov, 2-8-Sccond W’otid Mctaihirgical Con- 
gress d- T9th National Metal Exposition 
St Congress. Palmer House, Hotel Sher- 
man and International Amphitheatre, 
Chicago. 

Nov, 4-8— Fourth Institute on Electronics 
in Management fautomatic data pioccs- 
sing jvsteml. The .American Univenits', 
1901 F. St., Washington 6. D. C- 

Nov, 5-7- Joint Military-Industry Guided 
Missile Reliability SsTOposiimi (limited 
to those with Secret seciiritv clcaraneet, 
(aval Air Mixsilc Test Center, Pt. Mngii. 

, le.R—TV.'rJ .s— -I c.— — jun, 

Hotel 


. 6-8-Third ; 

ical 


Utica, Utica, N. Y. 

Nov. 7-8— National Meet! „ , , 

System Management, Institute of 'the 
Aeronautical Sciences, Statlcr-Hilton Ho- 
tel. Dallas, Tex. 
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BUILT TO STAND PUNISHMENT 

Using fough, lightweight CONOLON 506 

Solar Aircraft Company engineers were faced with a problem . . .how to 
aerodynamically enclose the “Mars” gas-turbine engine auxiliary 
electric-power generating units (APU's) to be mounted on Convair C-I3IB 
aircraft. The C-13 IB's so fitted were to be used for the in-flight 
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Rotary Actuator Model 1524 
Motor: 400 cycle 1 ISV. single 
phase thermal protected explosion proof Western Gear 
motor; 10,000 RPM output speed; meets 
MIL-M-7969A specs. Actuator provides 1 00 RPM 
at SO inch pounds normal rated load, ISO inch 
pounds maximum starting load. Available with limit 
switches to control number of revolutions of output 
shaft and slip dutch to provide for overload 
protection or prevent damage to driven 
equipment. Actuator meets MlL-A-8064 and 
MlL-E-5272 specs- Is equipped with emergency 
crank for hand operation. Can be supplied with 
AN connector. Total weight 344 lbs. 






Linear Actuator Model 1965 
Electromechanical ball bearing 
jackscrew powered through 
reduction gear box by 26 volt totally 
enclosed D.C. motor. Provision on gear box 
for manual operation through flexible 
drive shaft. Integral with unit arc limit switches for 
accurate positioning and non-jamming mechanical 
stop at extend position of jackscrew to absorb 
full output of driving motor. Linear travel under 
normal operating load of 450 lbs. over a maximum 
operating stroke of 14.92 inches is 2.00 inches 
per second minimum, 3.00 inches maximum. Equipped 
with manual control system with provision for 
emergency hand crank operation. Weight is 12 lbs. 5 oz. 
This actuator is typical of a wide range of linear 
units capable of axial thrust loads from 
100 to 100,000 pounds. 


HERE’S WHY YOU SHOULD 
INVESTIGATE 

Western Gear is one of the nation's foremost 
manufacturers of actuators and as such has 
designed thousands of units. In many cases 
prototype models exist which lend themselves 
to economical modification and production, 
The "plus" factor is that they are actuators 
of proven design I 


Call the Western Gear man notv for constdiaiion 
on any problem involving motion or torque. 


Glenn Malme • WESTERN GEAR CORPORATION 
P. 0. BOX 182, Lynwood, CelilornIa 

□ Send name and address of my nearest "Western Gear man," 





FIRST SUPERSONIC BOMBER 
NEEDS ONLY 3- MAN CREW 

Electronic guidance equipment makes operation virtually automatic 


1907 - First Air Fores plans, the Wright 
Flyer, flew only 42 mph, hod a range of about 



19S7 -With round-lhs-world flight rculin^ 



This is an aggressor’s eye view of SAC's 
■'Hustler”— Convair’s delta-winged B-J8— 
world's first supersonic strategic bomber. 

The "Husllcr" is also the most nearly 
automatic airplane yet developed. It is 
equipped with newly developed Sperry 
electronic navigation and guidance sys- 
tems which automatically direct it at 
speeds well above that of sound. 

Advanced gyroscopes, electronic sens- 
ing elements and computers hold the plane 
on course for thousands of miles over 
uncharted regions. Continuously providing 
data for automatic correction of the small- 
est deviation from course, they perform in 
split-seconds complex calculations with 
precision and accuracy far beyond the 
capacity of human beings. These instru- 


ments even calculate the precise moment 
for release of the B-58's unique throw- 
away weapon pod. 

This year the Air Force is celebrating 
its 50th anniversary. Weapons like the 
■'Hustler”, manned by the best-trained 
crews in aviation history, enable the Air 
Force to put real meaning into its slogan, 
“Guardian of Freedom”, and make any 
would-be aggressor stop and think. For 47 
years Sperry’s work in gyroscopics, elec- 
tronics, flight control and rndar has helped 
build the strongest Air Force on earth. 

Sim Brmcopi cBMPiMr 

DIVI&ION Of SPEKRY RAND 
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AIRCRAFT FITTINCrS 


HOSE ENDS • HOSE ASSEMBUES * SPECIAL PRODUCTS 






THE WEATHERHEAD COMPANY p4(fiaeiOK 

300 E. 13tf4 Streal • CLEVELAND, OHIO 


Contact your nearest distrib- 
utor of Weotherhead avia- 
tion products, or fill out and 
moil the coupon for your 
copy of Weotherhead Avia- 
tion Catalog. 


Sbert 

Cl*y Sf«f« . 


WEATHERHEAD . . 


FIRST IN f L U I D CONNECTIONS 


ANNOUNCING ANOTHER 



ACHIEVEMENT 

New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 

ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 
POWER PACKAGES. 

POWERFUL • SMALL • COMPACT • RELIABLE 
LIGHTWEIGHT • SUPERIOR PERFORMANCE 


These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 


REMEMBER . . . ADEL can design, aeveldp and 
mamifaclure other airborne components ft 
requirements. Investigate the con. 

{acuities jor qualification testing which ct 

greatly to accelerate the prog es. 
•engineering developmein 


concept and development, envelope incorporates 
hydraulic pump, valves and reservoir, all 
ntnufactured in our own plant. Proven through special- 
ized, advanced engineering under complete, in-plant per- 
formance and environmental testing facilities required 
for ever h^hcr product quality. 


L PRECISION 
PRODUCTS 

OF GENERAL METALS CORPORATION 



BURBANK, CALIFORNIA • HUNTINSTON, WSSTVIHSINIA 
DISTRICT OFFICES: MINEOUA • DAYTON • WICHITA • DALLAS • TORONTO 
ADEL designs and manufactures aircraft products in the following major categories; 


Si 

1 Contrcil equipment | 

1 fuel System equipment | 

1 ^ 1 

1 Selenold Operated Velvet | 

1 Eteclrie Meter Driven 1 

1 1 
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Jayne Marie Mansfield, with the help of her famous 

mother, christens Temco’s jet trainer "Pinto” 


The TEMCO-buiil TT-] proudly joins the Navy's air 
arm as the "Pinto" — firsl primary Jet trainer to be 
accepted by the U. S. Military. It is an aircraft as 
reliable and rugged as the famous Pinto ponies of the 

The Pinto was born in Texas . . . designed, built and 
tested at Temco’s own expense to meet the need for 
ail-jet training. It won competitive evaluation tests at 
the Navy’s Patuxent River Air Test Center, Subsequent 
exhaustive tests have proved its capabilities for true 
jet performance with highest safely factors. 

The Pinto is an outstanding example of Temco initia- 
tive and engineering skills. Similar achievements are 



being made in the fields of guidance systems, electron- 
ics, and missile weapons systems. "The experienced 
engineer seeking the challenge of a growing organiza- 
Uon. plus the prestige of a soundly established com- 
pany — will find his opportunity at Temco! 

IN ENGINEERING, THE BEST OPPORTUNITIES ARE IN AVIATION 
IN AVIATION, THE BEST OPPORTUNITIES ARE AT TEMCO 



MISS MANSFIELD APPEARS SOON IN THE JERRY WALO FILM PRODUCTION ’’KISS 


FOR ME’’. 




HOUDAILLE 

AIRCRAFT 

HYDRAULIC PRODUCTS 




S ROTARY ACTUATORS 


9 ROTARY DAMPERS 


10 HYDRA SPRING 


11 LINEAR PLUTTER DAMPER 





HOUDAILLE INDUSTRIES, INC. 

BUFFALO HYDRAULICS DIVISION 
537 East Ddavan Avenue • Buffalo 11, New York 


What happened to the price of oxygen ? 


The price of bulk oxygen has dropped about 80% in 12 years, while 
most other prices have risen. Oxygen is now being produced in 
large quantities for a few dollars per ton. 

Oxygen isn’t the high-priced chemical it used to be. Now, it’s a low- 
priced tonnage commodity— a utility purchased like electricity or 
water. The price drop is the reof reason oxygen usage ^las climbed 
beyond 70 billion cubic feet per year. 


Why was it costly? 





Transportation costs, storage, outside labor involvements and the 
other limitations of outside supply added expense and uncertainty to 
hauled-in-oxygen. Trucks and tank cars are still in use, but today’s 
major savings result from Air Products on-locori'on generation. 


Air Products reduced the cost 

In 1940, Air Products developed oxygen generators which could be 
installed right in an industrial plant to meet any oxygen need, safely 
and economically. With generators built, operated and maintained by 
Air Products, industry could now have its own on-site supply of 
oxygen at aguaranteed price . . .without investing one cent of capital. 

The pioneering continues 

As the pace-setter in on-location oxygen generation. Air 
Products has continued to perfect new techniques and 
equipment . . . producing oxygen and nitrogen in any 


SARGENT 




SYSTEMS 
OF FORCE 
CONTROL 


Sai'gent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 



If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica* 
tion and manufacturing proposal. 
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This sort ol instortoneous compufolion is a Burroughs 
speciality . . . which is why ours is the major responsi- 
bility for the research and development ol o guidonce 
r^ose of the U.S. Air Force Ballistic Missiles progrom 
lo progrom embrocing ATLAS, TITAN and THOR). 


We hove the proved resources end copobilities for 
further research ond development of even more ad- 
vonced ground ond oirborre computers. And as to re- 
liobility— Burroughs hos urioilingly delivered on every 
defense cortroct undertaken. Not only in electronic 
compulotion but in control systems, instrumentation, 
communicotions, dato processing ond others. 


In oil oreos of our proved responsibility ond compe- 
tence, in fact. Burroughs stands reody lo see defense 
contracts through every step, from reseorch to installo- 
tion ond rrointenance. Write, coll or wire Burroughs 
Corporofion, Defense Contracts Organization, Detroit 
32, Mich., or Burroughs Defense District Offices: Pooli, 
Pa.— 3898 Linden Ave., Doylon, Ohio— 17071 Venture 
Blvd., Encino, Col.— 1739 "H" St. N.W., Woshington, D.C. 


BURROUGHS 


THE FOREMOST NAME 


COMPUTATION 



ow 


HONEYCOMB PANELS 

provide 1. Higti Strength-Weight Ratio 2. High Rigidity-Weight Ratio 3. High Fatigue Resistance 

sr HUGHES Test Stands 



PLASTICS COMPANY 


Ids Angeles, California • Yoiingstonn, Ohio 
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COVER: Catapulted from du-ck of British canicr Ark Roval. Vickers Super- 
marine Scimitar picks up speed as bridle drops into occnii. Scimitar, the 
production version of the N.llJ, is a imilti-piir|xise strike fighter for Royal 
N'avr'. Fixed :imi.'imciit is four lO-mm. cannon, and provision is made for 
carrying bombs, rockets and mines, TVo RolIsRnycc Avon engines power 
Scimitar, and air is bled from them to blow over flaps for supcrcirciilation, a 
lift device lielpfnl in carrier oi>eration. Other pictures of Scimitar deck trials 
on |iagcs 70-71. 

Picture Credits; 
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DOW’S NEW EXTRUSION PRESS PACKS 13,200-TON PUNCH 

Here's a whole new ronge of large mognesium extrusions: 

24-ineh O. D. Tubing 28-inch I-Beams 80-fool-long sections 


This mammoth press, newest addition to The Dow Chemical 
Company's rolling and extrusion mill at Madison, Illinois, 
is the world’s largest magnesium extrusion facility- Its vastly 
increased capacities afford new opportunities for designers 
'vorking with light metals. A wide variety of new magne- 
Siam applications for aircraft, missile, military and general 
industrial use are now possible and practical, lii addition to 
pxtniding magn«ium, the press is also available for large 

Here's how the big press will increase maximum dimen- 
sions of representative magnesium extrusions; Integrally 


stiffened sections, from 9 to 20 inches wide; I-Beams from 
11 to 28 inches high; round tubing from 10 to 24 inches 
outside diameter; and maximum lengths of 80 feet. A large 
number of shapes and forms can be produced, limited only 
by the design of the die through which the metal is 
extruded. Many complex shapes that formerly required 
separate operations can now be formed in one operation. 
If your design calls for large magnesium or aluminum 
extrusions, contact the nearest Dow Sales Office or write to 
THE DOW CHEMICAL COMPANY, Midland, Michigan, Depart- 


YOU CAN DEPEND ON 


EDITORIAL 


The "Missile Industry" Myth 


The United States Army is reaching a fever pitch in 
.1 vicious campaign of mvth and half-tnitli to try to 
establish its domiiiance in the desclopnicnt and opeta- 
tional use of guided missiles. 

Not since Admiral Radford led a salt-encrusted pha- 
lanx of admirals to Capitol Hill in l9-f9 on an abortive 
mission to discredit the use of atomic weapons and long 
range bombers has there been such a concerted wm- 
Ijaign by one military service to advance its cause by 
blaclcening another service and the industry that serves it. 

False Claims 

The Army case is based on three completely false 
premises. 

They are; 

1 . 'Hie guided missile, pitrticularly in its ballistic form 
is simply a development of the bullet and artillery shell. 
Notliing could be more revealing about tlic technical 
naitete of the Amiv leaders than tlicir ad'anecmciit of 
this thesis. Tlic missile in all its forms relies on tlic 
basic knowledge of aerodynamics, propulsion and guid- 
ance that lias been develo|)ed and is still being developed 
b\ the aviation industrv and its rcsearcli agencies. 

2. The Arm', primarily through its former Gennau 
technicians at Redstone .\r.scnal, pioneered ballistic mis- 
sile dcs'clopmcnt and currciitlv has a virtual niono|Joly 
on technical knowliow and ability in tills field. W'c U'ill 
demolish this mvth in detail in later editoriab. Suffice 
to sas' here that the .'\rtrn technicians arc clei>eiident on 
and regularly use rcsearcli and dcsclopmcnt data fed to 
them b\' Navy. Air Force, National Advisory Committee 
for .Aeronautics and major finns in the aviation indnstrs'. 

T. The Arms Ordnance arsenal concept of weapons 
dcsclopment can make progress in perfecting teclmi- 
caliv sophisticated weapon systems such as missiles licttcr 
than the combined efforts of the aviation industry, and 
a separate "missile industri'” should be dci'clopcd to 
])rocliicc arsenal-developed missiles. 

Anny Ordnance has a black record in new weapons 
development dating back to the Ci'il AVar. and its cur- 
rent performance in guns, tanks and missile development 
is cqirallv uninspiring. This coimtiy applied the Anny 
Ordnance concept of sveapons development to ai’iation 
in tlic I920’s when govenimcnt aircraft factories were 
operated and designs developed b\' one jiris ate contractor 
were given to other low bidders for |5todiiction. Not 
until this polios' ssas abandoned as a result of tire Morrow 
Board inscstigation and tlic main burden of research, 
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development and |jroduction shifted to the tlien infant 
aviation indnstrs did our militarv aviation begin to rise 
out of the tcclinical doldnims. 

Otlier countries have tried tlie ordnancc-tsqic develop- 
niciit philosophy with similar results. Tlie pre-Worid 
War II French aircraft industry was nationalized and 
completely failed that country in its hour of crisis. The 
post-war Britislr aircraft industry was |>iagued bs' a Social- 
ist government tliat imposed govenimcnt control to a 
degree that disastrously decelerated tlic once livcls' pace 
of the Britisli aviation industrv’s technical development. 

Ihc concept of Army Ordnance-developed missiles 
farmed out for production to a satellite "missile indus- 
try” completely ignores the lessons of history and tlic 
facts of today. 

Tlierc is in fact no separate "niissilc industry” or 
missile science nor is tlierc likelv to be in the future. 

Missile development is a pliasc of aerial wc-apoiis de- 
velopment. As such it i.s an integral part of the aviation 
indiistiT and its avionics and propulsion segments. Of 
the ciin-cnt niissilc projects under development or in 
production for the Atmy, Navy and Air Force, 52 ate 
under the prime cognizance of aiiation industry finas. 
The two .Arim |irojects that lias'C been farmed out from 
Redstone .Arsenal to Chrysler Corp. for production use 
aviation indiistn propulsion and guidance systems. 

Parallel Programs 

Missile development today is based primarily on the 
research and deselopmcnt of the aviation industrv, the 
National .Advisory Committee for Aeronautics, and -Air 
Force and Navy research agencies during the past 1 5 
years. Development of immanned missiles and manned 
supersonic and hypersonic aircraft are jiarallel programs 
of the same basic technology not seixiratc and unrelated 
fields. As one distiiignislicd U. S. .scientist put it: 

"Kvcrytliing that flics through the air is subject to the 
same Ia«s of aerodynamics. The air doesn't care whether 
the vehicle traveling through it is manned or im- 
maimed.” 

The attcm|its of the -Army to force its ordnance arsenal 
pliilo.sophv on missile development and the efforts of its 
painphlctccring henchmen to orgiinizc a National Mis- 
sile Industry Conference (sec p. 50) aimed at dragging 
missile business from tlie aviation industry into a sepa- 
rate “missile industry'’ arc doomed to failure because 
tliey are flying in the face of tcclinological facts. 

—Robert Ilotz 
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FIRE, OVER HEAT DETECTORS 
NO FALSE-ALARMERS 


Fenwal Units 
Detect Real 
Danger at Once 

ASHLAND, MASS. — Every 
time a Fenwal Unit Fire and Over- 
Heat Detector gives an alarm, a tem- 
perature danger point haa been 
reached that very instant. The unit 
will not, if properly installed, ground 
planes with false alarms. 

A glance at the design of the De- 
tectors will show why their response 
to temperature conditions is in- 
evitably prompt and accurate. The 
stainless-steel shell of each Detector 
is the temperature-sensitive element. 
As it expands, it closes contacts her- 
metically sealed inside. 

Shock and vibration cannot disturb 
the Detectors’ accuracy. Neither can 
temperatures ranging from— 85® F to 
(for short periods) 2000° F. 

The alarm point is set at any point 
from 100° F to 1000° F, depending on 
the model. Some are factory set, 
others may be adjusted in the held. 
When temperatures drop below the 
alarm point, the units automatically 
reset themselves. 

They are designed specifically for 
aircraft, are both light and compact. 
Roughly, they are slightly larger than 
a fountain pen, and the heaviest of 
them weighs only 3.25 ounces. They 
are generally, equipped with a tri- 
angular mounting flange, calling for 
three holes in a 1.25-inch-diameter 
bolt circle. 

Their current rating is 2 amps, 28 
volts, D.C., and there is no need tor 
external relays or costly field adjust- 

They may be had for either single- 
or double-wire circuits. Each Detec- 
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A TROPBLB-DBTBCTOR, NOT A TROVDtB-VAKSR — You Can depend On Fenwal Unit Fire 
and Over-Heat Detectors for aircraft the way you can depend on Monday's being 
followed hy Tuesdav. The reason for this dependability is made ciear by the cross- 
section. The outer stainleas-steel shell is the sensing element, and the simple moving 
parts are hermetically sealed inside. 


tor in a system operates independ- 
ently. Double-terminal Detectors in 
a double-loop circuit eliminate all 
possibility of false alarms due to 
grounding and will operate even with 
a system fault. Faults in either type 
of circuit can be detected easily by 
means of a simple, push-button test. 

Fenwal Unit Fire and Over-Heat 
Detectors meet exacting government 
specifications. Over many years and 
with hundreds of thousands of flight 
hours, they have been thoroughly 


proven by nearly every major aircraft 
user and manufacturer. For further 
details, write to Fenwal Incerpe- 
raled, Aviation Preducls Division, 
126 Pleasant Street, Ashlond, Mass. 



CONTROLS TEMPERATURE 
. . . PREC/SEiy 


WHO'S WHERE 


111 the Front Office 

Jack S. Packet, vice picsident-f 
tioiis and cmplcjc relations, Cci 
trie Co., siicccc(iiii| Leimiel H. 
Ml. Parker was vice president ai 
manager, Gh's .\iicraft Gas I'ui 


Robe 


:. Stern, 


le Divi. 
Mid-Centnrs 


:e Corp. 

C. Hart Miller, eseentive vice president, 

mein'corix, lurbank, ^lif. 

Robert A. Hall, a sice president and a 
directoi PacAcro Kngineering Corp. (Santa 
Monica), siibsidiars- ol Paeific .Airmotivc 
Curp., Hurbank, Calif. 

Dr, William F. Ballliaus. a vice president 
of Northrop -Aitcraft, Inc., and general man- 
ager of the newlv established Noitronies 
Disision. Beverh liiUs, Calif. George Doug- 
las succeeds Dr. Ballhans as vice president- 
engineering, Northrop Disision. .Also: Roy 
P, Jackson, chief engineer, Nortlirop Di- 

R-n K. Wendalil, vice piesidentsales. 
lliiglies .Aircraft Co., Culver City. Calil. 

and Wcsic) L. Peckhani. 'ice president- 
.Aerosmitli Produels, L. B. Smith .Aircraft 
Corp.. Miami, Fla. 

J. A'ance Holdam. Jr-, vice prcsident- 
( perations, Uboratort for F.lectionics, Inc.. 
Boston, Mass, 

Morion D. Weiucr, vice president A.S.R. 
I'roducts (New A'ork). and cliicf operating 
officer of the recently aerjuired Coin-.Air 


.sistant Chief of Bu.l 
and Capt. Paul |. Burr, 
nance Disision. Depart 
Bmeaii of .Acrnnaiitics. 

Ralph L. Clark, n 
D. C. office. Stanford 
Menlo Park, Calif. 1 


vice president, Uoi- 
Clcn Cove, N. V. 
I M. Rcvnolds, .As- 


•Aansa, Calif., apiyniited to company's 
leelmical .Adsisorv Committee. 

Col. Frank G. Jamison has assumed 
mand of Uglin AFB. Fla. 


Honors and Elections 

ill lielicoptei development ssill be provided 
hv the Grover F.. Bell .Award, created In the 
ss'ill of the Lie Ismrence D. Bell, founder 
of Bell .Aircraft Corp., in memory of Air, 
Bell's htolhcr sslui ssas a pioneer aviator. ^ 

president of i-ittois Industries, Inc., lias been 
assatded an hoiiorarv Doctor of Laws degree 
by Texas Technological College. 

(ContimierJ on page ls3) 


INDUSTRY OBSERVER 

►llSAF’s nuclear-powered aircraft project— WS-125A— will be cut to a S150 
million level of activity fot Fiscal 1958. This includes botli LockJieed and 
Convaii in airframe devdopnient and General Electric for the powcrplanl. 
Rate of tedmical progress at this fiscal level is doomed to be slow. 

►.Allison expects to static test its 25,000 lb- dry thrust J89 turbojet engine 
before USAh' hmds arc cut off at the end of this year. The J89 is a 12-to- 
I pressure ratio tuin-spool engine wliicli by-passcs flow around the high- 
|)rcvsiite compressor at (light speeds over Mach 2. There is no .lirfrauic 
for llic J89. since USAl'" now wants a single-spool engine for the \\’S-1 lOA. 
but Allison plans to maintain the powerplant as a slidf item in hopes 
that a future need will ni.itcrializc. .Allison's best new engine prospect 
is now its 5,000-lip.-plus twin-spool tiirboprop. the 550, fot which a USAl' 
development contract was received last week. 

►Navy is shifting to land-based aircraft for its anti-siibmacinc |)atrol mis- 
sion. Despite a tentative nod to Convair for development of a viater- 
based, tri-motored design for ASAA' work, no formal contract has been 
tendered for the project. Navy is now organizing a design competition 
for a land-based ASAV patrol plane, Lockheed plans to submit a inilitarv 
version of its turboptojr-powered Electra in the new Navy competition 

► Bell XV-3 cons’crtipliuic will be returned to the wind tunnd for further 
testing sometime this month. Convcrtiplaiic has not yet made the transi- 
tion from vertical to horizontal flight because of vibration problems. 

► Half a dozen firm.s now have siddooking radar systems (AW June 5. 
|>. 180) in limited production ot dcvdojmicnt. At least one system (AAA' 
.Aug. 12. p. 29) records radar picture on contimious strip photograph. 
Siddooking radar maps terrain from each side of vehicle carrying it. System 
can cover broad area, pick out fine detail, while flying at relatively low 
altitudes. 

► Gen. Thonras Power, chief of the Strategic Air Command, had what was 
probably the longest supersonic flight of any senior US.AF general when 
he flew more than AO miiuitcs above Mach 1 in the Convair B-58 (AAV 
Sept. 9. p. 59). .Maximum speed reached during the flight was Mach 2-09 
at an altitude of 50,000 ft. 

► Model of Hiller X-18 tilt-wing A'TOL lias completed tethered flight 
tests in the full-scale wind tunnel at NACA's Langley Aeronautical Labora- 
tory. Langley Field, Va, 

► I iintg.i long-range nav igation system « ill be among those offered for 
discussion hy the U. S. ddegatioii to the Comimmicatioiis Division meeting 
of the Intcrmitional Civil .Aviation Organization now under way in Montreal. 
Resembling tlic Brilisli Ddrac svitcin. C)incg.i is an outgrovvtli of Navy's 
Radiix, It is contimimis vvave, phase comparison sy.stcm operating in tlic 
10-14 kc. band and is used with a dead reckoning computer such as Libtu- 
stopc AN/.ASN-9. 

► .Annv's tliree-ton cargo lidieojrter design competition will be carried out 
sometime late in this fiscal year. Nfarincs also may join in the |)rojcct. 

► A'crtol's tilt-wing A'TOL is sclialulfd to make its first transition flight 
within the near future. I'irst vertical free flight was recently made from 
Philadelphia's Municipal .Airport. 

► New version of the single-engine Navion dcvelo|)cd by Navion Division 
of flic Tesco Coq>. in Galveston. Tex., is ne-aring completion of its CA.A 
certification program. Aircraft cni|)loys tip tanks and 240-lij). Continciital. 

► Lockheed, .ACl ' Industries. K.iker I'higniecting and Phillips Petroleum arc 
|oining to explore the economic feasibility of private investment in .i 
midcat research center. Study group is headed by R. M. Jones of ACh 
Industries- 


AVIATION WEEK, Se 


la, 1957 



Wiih the facilities and experience to meet the growing requirements 
of cryogenics, Slraios is at work on a number of interesting projects 
in the low temperature field. Besides a basic background in the aircraft 
accessories field, Stratos engineering department includes specialists 
in cryogenics-men who have broad experience with gases at very low 
temperatures and with liquefied gases. 

Among the cryogenic facilities at Strains is a test installation recently 
completed at the Western Branch plant Manhattan Beach, Calif. This 
facility can test valves up to 12" diameter and achieve flow rates above 
1 1,000 gpm. 

Inquiries On valves, pumps, controls and systems are invited. 




Main Plant: Bay Shore, Long Island; N. Y, 
Western Branch: 1800 Rosecrans Ave„ 


Washington Roundup 


Contract Cuts 

USAF is dropping lliiits tliat further contract cuts will 
become imperatit e in order to complete the "big jump" 
concept in development, l.t. Gen. Cliirciicc S. Iniiic, 
deputy chief nf stiifl. materiel, says Mach 3 is the 
next milestone in speed and that .\ir I'orec lieadquartcis 
is determined it will be achieved. "Probalrly," he says, 
"at the expense of programs tlut currently appear to 
iiffct Maeli 2 or less." New iiianiicd weapon systems 
also imisth;i\c liiah performance cap.ibilits from trce-to|5 
levels to 73,000 ft. 

Staying witliiii tlic S7 billion a seat allowance fat 
|)rocurcincnt and about $600 million for dcvclu|)nicnt. 
Gen. Irvine savs, will force US.M' to get tougher about 
over-runs- High cost will be considered as ptim;i facie 
evidence of poor management and "so some old familiar 
faces mav lie missing-" 

Ceil, frviiic is convinced that Rinvia is working below 
capacity and that the Soviets have a detcrniiiiation to 
beat the U.S. at its own game— industrial output. 

Missile Marriage 

Hottest and most secret meeting at the Pentagon last 
neck was tlic running session of tlie Defense Dcjiart- 
menfs thrcc-man missile committee. USAF’s Maj. Gen. 
Bernard Schriever. .Anny's Maj. Gen, Jolin B. Medaris 
and William M. Holadas, special :issistant to the Sec- 
retary of Defense for guided missiles, spent several 
dai's ’trving to resolve the IRBM |itobk'm. It is gencrallv 
accepted tliat tlicy will come mil with some kind oi a 
marriage between US.M' s Douglas-built T lior and Army's 
Jupiter from the Redstone .Arsenal. 

While .Army partisans base cxprcs.scd the opinion that 
Jupiter— to be built bv Clmslcr— can be in production 
in one to four months. Defense Scerctarv Cb.irlcs F. 
Wilson is more conservatise. He .savs it ii’iil fake at 
least 18 months to get an IRBM on a production 
basis and then onb because "vmi can do astonishing 
things in .a vear if vou want to." Merger of the 'llior 
and Jupiter, tlic Secretary said, will not cause any serious 
dciai-. Tlic Sccrctarv shimcd additional insiglit into 
tlic current missile prolilcni with the observation that 
the bi^ problem is to get a consistent weapon, "not just 

Homeless IRBM 

Serious and expensive prubicm of providing laimcliiiig 
sites for ballistic missiles was pointed ouf sharply by 
Secrefarv Wilson in CQiivcrsatinii with reporters last 
week. Asked if there is any cbancc that Strategic Air 
Command will have an intennediate taiigc ballistic 
missile within a year, Wilson snapped back: "I don't 
know where tlicy 'd set 'em u|i if tlici had 'em in a year." 

General Confusion 

Pentagon sccuriti' is still under siege from House 
Goiernuicnt Iiiforniation Siiiieommitfce guns, wliicli 
now include Civil AVar artillery. 

Editor of -Armor magazine, an unoffitial publication, 
submitted l.t. Gcii- Ulysses S. Grant Ill's rcs'icw of a 
book by a Confederate Civil War general to tlie Penta- 
gon for security rciiew. Tlie editor said he was .submit- 
ting the book'for tesiew because it "is critical of tlic 
reconstruction period, which in return is critical of our 


goicriimeut,’’ and because lie "deemed it adiisablc to 
protect botit tlie reviewer and my self by liaving it sent 
tlirougli Security Rcidav." 

Pentagon cleared the book. But it denied the sub- 
committee’s request to sec the files on tiiat case .inel 32 

.Assistant Secretary for Public Affairs Murray Snyder 
cited "separation of powers between the three grea' 
branches of the gmcnimcnt" as the reason, and harked 
all the way back to the presideney of anotlicr gcncral- 
AA'asliiiigton-to eslablisli prceedent. SuiKommittec 
cbainiian John E. Moss (D.-Calif.l said all this "would 
be laughable if it were not [lart of sucli a serious 
problem." and asked oiife more for a look at tlic files. 

More Missile Misinformafion 

l‘'.iscnliowtr adiiiinistration continues to follow :i 
skeptical line about the importance of Russia’s announce- 
meiit that it has siicccssfully fired "a su’pcr-long-distancc 
intercontinental multi-stage ballistic rocket." Deputs' 
Defense Secretary Donald A. Quarles .said in a speech 
last wx'ck tliat jilirasing of the statcmciit "is the wa\- 
we would describe a first experimental test, not ncccs. 
sarily eicn a )irototypc of a fully dcielopcd weapon. In 
our experience, it is a far cn' from this to an operational 
system." Reports of firings of Russian ICBM's date 
back almost four montb.s (.AW Mav 20. p, 26). 
Quarles also said. "Wc have for some time credited 
the Sos'icts witli substantia! progress in the long range 
ballistic missile field” and "wc still do not expect to be 
bc.itcii in this ballistic missile race.” 

Keep 'In Charge of Future' 

Defense Science Board will start a new and presumably 
happy relationship with the Pentagon this week when it 
holds its first nieeting with Dr. Paul D. Foote, Foote, 
sworn in last week as .Assistant Secretary nf Defense for 
Research and F.nginecring, savs he plans a quarterly 
session witli the board now headed by Dr. Howard P. 
Rolicrtson of the California Institute nf Technology- 

Last real session of the Board was on .Aprli -f, wlicn 
the members exploded oscr the attitude of I'’ootc's 
predecessor. Frank D. Newbury, who made it clear he 
would make all the decisions (,AW .April 13. p. 26). 
Fmitc. in contrast, say s he will depend upon the hoard, 
composed of 20 top U.S. .scientists, "to keep ns on tiro 
ball.” Foote, 69-yctir-old research physicist and engi- 
neer. has a recess appointment pending Congressional 
action on hi.s choice. Ilis life savings arc in oi! stock 
and he docs not want to dispose of it, iilthniigli be is 
willing to sell some other securities in order to meet 
the conflict of interest regulations. He says he now 
looks upon himself us "sice president in cliatgc of the 
future." a definition that should please the Board. 

Afiantic Charters 

Sup|)lcinent,!l air carriers and ccrtificitccl cargo carriers 
transported 9.700 persons on entity cliarters and 9.900 
persons on roimdtrip pro rata cliarters across tlic .Atlantic 
between Jan. 1 and September. Civil Aeronautics Board 
savs tlicrc were 132 one-way entity charter fliglits and 
1(19 roimdtrip jin) rata cluirtcr fliglits bi 10 of the 
carriers. Afnst flights were chartered by employe clubs, 
student groups and social organizations on sacations. 

— Wasiiington staff 
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Air Force To Cut R&D Expenditures 8% 


Economy drive may mean reshuffling, curtailment or 
elimination of some of ARDC’s facilities. 


Bv Claude Witze 

\Va?liiiigton— USAl''s research and 
dcrelopmciit program is being realigned 
to cut expenditure rates by o% during 
this fiscal year. 

'I'licre is a possibility that Air Re- 
search and Desclopnicnt Command 
facilities will be reshuffled and that 
some of them will be merged, curtailed 
or eliminated. Others may liasc their 
mission altered. 

lire economy drive is not an atbi- 
trarv across-the-board order that will 
take a bite out of every project, regard- 
less of its relative importance to the 
defense effort. It does mean that the 
complete program must he cut to stay 
within a research and dcsclopincnt ceil- 
ing, imposing a new mode of iiianagc- 
ment that will be in full swing for I 'iscal 
1959. 

ARDC Realignment? 

Richard E. Horner, Assistant USAK 
Secrctan' for Research and Doclop- 
merit, told Aviation Wkek that the 
entire structure of ARDC is under 
scrutiny. Although it is too earlv to 
speculate on what change will be made, 
he anticipates that the new setup will 
be finalized before Januarv 1. 

Present organization n( ARDC was 
established in 1951. It includes 10 
RieD centers scattered from Cam- 
bridge. Mass., to Cocoa Beach. Kla.. 
and Edwards, Calif. In addition to the 
centers and ARDC headijuaiters m 
Baltimore. USAl'"s rescarcli and dcs’cl- 
opment appropriation supports the 
Arctic Aeroiiiedical Lihoratorx' in 
Alaska, the School of .As iatioii Medicine 
in Texas and the Air l-'orcc Proving 
Ground Command in h'lorida. 

.Also separated from headquarters and 
not designated as centers are the Office 
of Scientific Research in W'ashington, 
the Armed Scn ices Technical Informa- 
tion Agency at Daiton and the Air 
I'otce Ballistic Missile Disision. for- 
merly Western Development Division. 
Facilities Review 

Overall, Secretary Homer feds that 
the Defense Department ceiling on 
R&D expenditures necessitates a com- 
plete tesiew of facilities, "llic question, 
he told Aviation \Vi;i.:k, is to deter- 
mine whether or not US-Al' needs a 
1951 structure to perform the tasks of 
1957 and the vears following. 

Homer pointed out that funds for 
operation and management of ARDC 
facilities arc included in the research 


and dci elopment budget and constitute 
a substantial part of the tot.il. 

h'or I'iscal 1958, for example, nearly 
half of the total R&D program is for 
operations and managaneiit, which in- 
cludes the linusckccping costs of the 
ARDC center and other installations. 
In tiiis year's budget, operations and 
management totals S525 million out 
of tire total Sfifil million. 

It has been pointed out bv Maj. 
Gen. R. P. Swoffotd. |r., director of 
research and devdopnient for th; 
Depot;' CItief of Staff, Dciolopmeiit, 
that only part of the workload on 
ARDC facilities comes from the R&19 
itogr.im itself. A large share of the 
jutdcii comes from the production 
program and engineering support of 
US.AK’s combat wings. 

There arc tsvo other complications. 
The first is that the current testing 
load on the centers was determined 
for the most part bv what was spent 
for R&D. production and modifications 

Facilities Demand 

Second, and possiblv most critical 
ill view of the tcclmological race with 
Soviet Russia, is the constant deinand 
for new test facilities. In the past fiie 
years, an a' erage of S90 million in new 
construction has been aiitliorizcd each 
year. In those tis'c years, there base 
been large extension.s in the state of 
the art, while the cmpliasis has shifted 
to new t;pc5 of technical problem.'.. 
'Die ballistic missile effort is oulv one 
[iiirt of this picture. 

In addition to captive missile test 
devices, the demand for new equip- 
ment runs to other cxponsis'c items 
sucli as solar furnaces, high cncigv 
fnel equipment, nuclear material test 
re.ictors and liypctsonic test facilities. 

Defense Department financing poli- 
cies have increased tire amount of 
money in the total research and devel- 
opment account (Scries 600), but thev 
also blue .shifted to this account the 
matter of providing for maintenance 
and housekeeping. The pace of tech- 
nological advance since 195! has 
turned the budget police into a handi- 
cap for .-ARDC and is one of the rea- 
.sons why the aircraft iiidustrv has been 
urged to invest more of its own money 
in the R&D effort. 

So far as industry research and de- 
sclopmcnt contracts are concerned, 
Horner says the bulk of tlie cancclla- 
fioiis bas e been disclosed. Such projects 
as the North American Navaho missile 


and Republic’s I'-IO? arc typical oi 
the cutbacks that will result in R&ll 
economies. I’hcrc will be other can- 
cellations, Horner savs, but not on 
major programs. 

As indicated earlier (AW Aug. 19 p. 
I-l). the aircraft nuclear propulsion pro- 
gram remains under constant study and 
appears to be one that faces definite de- 
lay. Pratt & Whitney Division of 
United .Aircraft Cotp., already lias told 
its stockholders that the project faces 
curtailment or delay so far as US, Ah' is 
eoncerrted. 

Nuclear Problems 

Hornet says the ANP program, of all 
tliosc in the R&D stable, is the one 
most seriously impeded bv technical 
difficulties when tWy appear. Inevit- 
ably, trouble develops and the projected 
date for the next step in the program is 
postponed. 

In testimony earlier this year before 
the House .Appropriations Siibcominit- 
tcd, Homer said the propulsion elements 
of the ANP program "arc proceeding at 
a healthy rate” but that onlv limited 
work is being done in the airfr.ime area. 

He also said USAF has retrenched in 
its work on radiation effects, which is 
inipotfcmt to the development of inate- 
cials, components and siibsvstcins. As a 
result, almost all attention to compo- 
nents and subsystems has been dropped- 

Last week, he indicated to Aviation 
Week that the entire ANP project 
tends to be tempered each time a new 
difficulty appears and the application is 
postponed. One major rea.son for this 
appears to be that the nuclcar-powcrecl 
aitplanc will have the single advantage 
of range limited only by the endurance 
of the crew. 

Funding Level 

It is USAF’s view that the Icscl of 
funding for llic -ANP project must be 
keyed to the progress being made on 
the next best means of improsed pro- 
inilsion, whicli probably is tfic chemical 
bomber. One top general has said tlic 
"big question" is "how the perform- 
ance. . , . compares with the best voii 
can do with otlicr things." 

Homer savs the chcmicallr'-powcrcd 
aircraft can be produced quicker tban 
its ANP counterpart. On top of this, it 
is known that USAF operations experts 
arc seriously concerned about the new 
ptohlcins in logistics and training that 
will be involved if nuclear propulsion 
is introduced into the combat ssstem. 
USAF has consistentlv rebuffed sugges- 
tions. usually from congressmen, that 
the chemical bomber be dropped and 
all the effort— and monev— be concen- 
trated on nuclear propulsion. 
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USAF Research Program in Danger 


Washington— Entire structure of Air Force advanced research 
prognmi is in (Linger of eulla;>se bircanse of hudgetan* moves 
now* being made as .1 result of the Misciihowct .Adiniiustration's 
fiold-down on defense S[]ciiding, .Aviation AA'eck has learned. 

The situation at that time was that the .Air Research and 
l>vclopmcnt Command was toiisidering vesetc ciirtaihneiit or 
eanecllatinn of well over half its 5.000 coiitnicts with industrial 
and scientific orgaiiivations. 

.Air Force Office of Scientific Research projects that w'ill go 
first include Acroinitroines. Inc.'s Project ]'’ar Side, in which 
the compan; has invested S-IOO,OQO; support of Litton Indus- 
tries' important high v-acmim chamber, in which man has 
readied a simulated altitude of 90 miles. I'his is another project 
which the conqiaiiv at present is pasiiig for itself because of lack 
of AFOSR monev'. 

Some contractors already have warned the; will do no more 
research for the .Air Force after present contracts end bceansc 
of continued uncertainties. 

Imjxirtaiicc of the work being done was given virhiall; no 
consideration. Determining factor on w'hat will be killed is 
dollar cost. 

Greatest threat appears to be in the area of ads*aneed re* 
search- work intended to build the future .Air Force- Years of 
effort the Air Force has put into developing the concept and 
hniiding structure to do this vital ts*i>c of research mav be sacri- 
ficed completciv to hudgetars’ considerations. 

.Al''OSR at the beginning of last week was planning in terms 
of eancciliiig >0Cf of its contracts. Bat development hs the 
end of last week made it J|}pear that .AFOSR has no aitcniativc 
blit to go out of business, 

Funds available will |mv onlv bills fur past work— which 
means all contracts will be killed and no new ones let under 
present planning. 

Effect of this, nnlsss some relict is found, would be tn end 


Air Force's cliances of huviiig effective research from the scien- 
tific comimiiiitv*. and severeU cripple its standing as a customer 
for industrial research work. 

Industrial contractnrs might he niorc likelv tn return if 
budgets arc increased in some future year. But hard-sv'on coiifi* 
deuce and ccxiperation of the scientific conirminitv would be 
irrepaiablv damaged. 

Indignation aircadv has been cvprcsscxi bv vniic contractors 
as a result of the poliev which culls for putting dollai costs 
ahead of importance of work. 

One major mid-vvestem universitv contractor aircadv has told 
■AFOSR it is through ns an .Air Force contractor and aimthcr 
apparenth* had come to that coucinsion bv end uf last week. 
.AI'XISR aircadv lias let go some researchers and administrative 
personnel and dropped the applications of other researchers 
who were being considered for hiring. 

Iron; is that AFOSR's budget is only S16 million of the 
SAOO iiiillioii )ilus that ARDC receives directly for research and 
develojiiiicnt. and the nificc's ovt-rliKid is only 50f of the S16 
million— probably ns low as that of anv agenev in government. 
Of this. 97Cf of its budget bought research. 

Another iroiiv is that Congress apjiioved the entire $16 mil. 
lion budget— although .AFOSR was not allnwed to ask for funds 
for new* rese-artli- blit the result of adiiiiiiistration polios* is that 
AFOSR now can spend only half of that— -and $8 miliiiin will 
onlv pjv fur work aircadv done under earlier contracts. 

Degree to which 10 other ARITC centers will be affected is 
not knnsvn in detail. But entire ARDC stnieture now* is being 
reviewed with great (xire. .solelv due to budgetary problems 
(see |vagc Z6). 

Some of the most iiiuxirtant AFOSR contractors already are 
e-jrrving projects on their own funds, hoping to be reimbursed 
at a later rlntc. If present planning is carried throngli, snpixnt 
of Rand Corp. by* ARDC centers probably will be cancelled. 


Stainless Developed 
For Maeh 2.5-4 Use 

Precipitation li.irdening stainless steel, 
claimed to be, on the whole, .superior 
to titimiuin alloys for 500-1,000!' appli- 
rutions has been developed by Armco 
Steel Coq).. Middletown, Oliiii. It is 
.■.ehcdulcd for use in an airplane now 
in design stage. 

•Armco said the new steel, PH 1 5-7 
Mo. (precipitation hardening. 15% 
ditomiuin. 7% nickel, plus 2.5% 
niolvbdeiiom) is equal to or superior 
to the best titanium alloys on a weight- 
to-weight basis and vastly superior in 
workability and cost, ft is a successor 
to Armco's present 17-7 PII prccipit-i- 
tion hardening stainless steel used on 
high speed aircraft. 

Pointing out that almost three- 
fourths of the weight of many air- 
frames is made up of fiat-tolled sheet 
metal, Armco predicted that in 5-10 
vears tlic advent of the Mach 2i-t 
aircraft will consume 5200 million 
worth of PH 15-7 Mo type stainless 
steel annually. 

So far only several Iiundred Ions of 
the ntnv material have been produced, 


but .Armco cx|xxts to spend over 570 
niillkiii ill its current program tn equip 
its Butler. P.i., works to |)roduec sheet, 
strip, soil. |3lalc, bar, wire, forgings 
anci extrusions. .Arnieo is |)lanning to 
license PII 1 5 7 Mo to otlici companics. 

PIl )■-" Mo is f.ibi-icatcd by the 


usual cold working shop practices in 
the soft condition and then lieat 
treated with consention.il equipment 
for high strength. In cost the new 
materia! is 52 per pound as against 
520 per pound for titanium, Armco 


‘Parlial Truths’ 


AA'ashiiigtnn- Sen. Stuart Sviiiingtrm 
(D., Mo.t. first Sccrchitv of the .Air Force, 
charged the Eisenhower .Administration 
last week with felling the American peo- 
ple— including U. S. senators- only “|rar* 
Hal truths" about Russia's intcrcoiiCineu- 
tal ballistic iiuuilc [irogiess. 

Sen. .Syiiilngton said that sshcii he first 
saw* press re|iorts of a Soviet ICBM 
firing (.AAA’ May 20. p. 26), he called 
the Defense Dcpartiiicnt as a member of 
the Senate .Armed Services Committee 
and was told flatly that "there have been 
no ICBAI tests in Russia." 

.After the official Soviet amioimccmcnt 
of a successful firing (AAA' Sept. 2, p. 27), 
Symington said lie again called the De- 
fense Department and w*as told, “AA'c 


liave known about this for quite some 

III a press conference late last week, 
Sen. Sviiiingtoii also charged the admin* 
istratioii with continuing a policy of 
"unilateral disariiiamcnt" despite the 
Soviet ICBM threat. TTic present defense 
budget. Svmington said, is sufficient to 
provide the U.S. with an adequate de- 
fense. rather than “unilateral disaniia- 
iiient," if it is administered correctly. 
'ITic pmbicm, he added, is that the De- 
fense Dcpaitment is now* geared to fight 
AA'orid War II lalhct than AVnrId War 
III. Tlie Defense spending cuts, he said, 
have now evtciidcd to the U. S. ICBM 
program despite "misinformed” sbitc- 
iiieiits by the President to the contrars*. 
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VULCAN B,2 pcototyp« shows inctcosnl wing area, cranked leading edge, curved wing tips and swepiback section of trailing edge. Wing 
also has washout and three different dihedral angles. 



Modifications on Aircraft 
Displayed at Farnborough 


ENGLISH ELECTRIC P.IB nose spike generates bow shock for supersonic inlet. Model shows possible Fireshcak installation. 



BLUNT trailing edges, vortex generators, are aerodynamic foes on 
Glostcr Javelin. Tliey reduce drag, iinptove control. 


EXTERNAL LINE along cockpit connects refueling probe of Valiant 
B. Mk.l to fuel tanks. 
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SEA VIXEN, development of de Havilkind 110, Is just now replacing Royal Nary Sea Venom lighters, .\ll-wcntiicr Vixen is amied with 
cannon and Firestreak missiles. 




Anonymous Prospectus Proposes 
New Missile Group for Industry 


Washington— An anonymous group is 
ciituljtiiig a prospectus proposing or- 
giiniution of a National hlissile liulus- 
tn- Conference and seeking an initial 
contribution of S200.000 to establish a 
staff and offices in this city. 

lire prospectus denies any intention 
on the jjart of the proinotcis to com- 
pete svith existing organizations and 
seeks support from all companies that 
consider thciiisclvcs part of the rocket 
and missile indnstry. 

Aircraft Industries Assn, and the 
F.Icctronic Industries Assn., which in- 
clude almost all missile prime ctrntrac- 
tors and a substantial part of the sup- 
porting nianufactiirets. told Aviaiion 
W'liEK that none of their members have 
been approached by NMIC promoters. 
Queries to about 25 missile prime con- 
tractors and component makers here 
and on the West Coast disclosed that 
none of them had escr heard of the 
organ nation. 

The pros|)ectus, which is unsigned 
and unaddressed, charges that there is 
confusion in both government and in- 
dnstrv over "rockets, missiles and space 
flight.” It says the major objective of 
N'MIC will be to eliminate this con- 
fusion, entirely in the interest of “vital 


national welfare and progress." Tlicre 
is no intention, tlic prospectus says, of 
promoting any private interest. 

Another professed purpose of NMIC 
is to provide a central source of infor- 
mation about the missile industry for 
the use of Congress, government agen- 
cies and the press. NMIC plans include 
a newsletter, an annual meeting and ex- 
hibit. symposiums and contractor serv- 
ices. In addition, it plans an elaborate 
publicity effort. 

In addition to AlA and the elec- 
tronics organization, there are two pro- 
fessional groups active at present in the 
field contemplated for NMIC aclivitv. 
They arc the American Rocket Society 
and the institute of the Aeronautical 
Sciences. Both of these established or- 
ganizations provide for publication of 
scientific papers, general dissemination 
of information and forums for discus- 
sion Ilf rocket, missile and space flight 
piobicms. 

Although tire prospectus gives no 
name and address for the promoters, it 
says first year dues have been set arbi- 
trarily at 52,000 per member. With a 
first vear budget of 5200,000, this indi- 
attes the organizers hope to find at least 
100 charter members. 



Njiclear Engine Test 

Washiiigtoa-ContractS for eonstriic 
tion nf a facility fui testing iniclcui cn. 
gines in conjunction with aiTframes, 

control systems at National Reactor rest- 
ing Station. Idaho Falls, Idaho, base 
been awarded by ,-\toinic Fnctgy* Coin- 


Flight Engine Test Facilits- will be 
located in Aircraft Nuclear Piopubion 
area of SRI'S. Construction is to begin 



^^'right Constrnctinn Co. of Seattle. 

Co. of Great Falls and O. L. Cheney of 
Seattle. Contract total for the joint ven- 
ture is 56.044,695. 


'Hie members, it is suggested, can 
select II policy committee nf 20 persons 
to guide the pemninent staff. .Actual 
management of opaations, the pros- 
pectus says, yvill be contracted to a 
commercial firm. 

Tlicrc also yvas an ittempt to or- 
ganize a "Guided Missiles Institute" 
here in 1955. About 55 reprcscntati\cs 
of aircraft and electronics mamifac- 
tiircis attended one meeting, at ivhich 
the organizers asked for the ->ame 
5200.000 fund now sought for NMIC. 

The Guided Missiles Institute did 
have an office in Washington for a fesv 
weeks, and its promoters made no 
scCTCt of their identity. However, the 
effort died quickly when it failed to 
arouse interest and financial support. 

’I'herc yverc reports that the NMIC 
has held a meeting, but, if true, those 
in attendance have not disclosed the 
fact. This runyot led to a report in one 
neyvspai>tr colmiin that the NMIC is 
a "secret" organization dedicated to a 
camiiaign against cuts in military mis- 
sile appropriations. Aviation W'eek 
could find no substantiation for this 
interpretation. 


NACA Asks License 
For Research Reactor 

National .Advisorv Committee for 
Aeronautics applied to the Atomic 
Energy Commission for a license to 
build a 510,735.000 research reactor. 
AEC yvill hold public hearings concern- 
ing the application beginning Oct. S. 

The research reactor yvill be used to 
develop other reactors suitable for air- 
craft propulsion, including loop studies 
of fuel elements and other comMnents. 
radiation effect studies, shielding 
studies, and nuclear and solid shite ex- 
pcriiiiciits. It yvill consist of a reactor 
pressure tank cote .shielded by concrete 
and water in a citcubr pool, lire nraxi- 
mum thermal pinvcr of the reactor yvill 
be 60,000 kw. 
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British Missile Sales Barriers Loom 


By David A. Anderton 

Famborough— Current British drive 
to export guided missiles systems to 
friendly countries has three major Irur- 
dies to clear; customer education in tlic 
systems concept, acceptance of high in- 
itial cost, and development of produc- 
tion cajracity to cope yvith mote than 
one order at a time. 

W'ltile the systems approach is un- 
derstood here— although it differs in 
details of application from the U. S. 
yersion— there ate strong indications 
that some prospective customers lack 
the technical maturity to putcliase prop- 
erly this new generation of unmanned 
figlitcrs. 

The missile exhibition at Fambor- 
ough concentrated on the flying articles 
theiitscivcs and almost ignored the as- 
sociated welter of equipment, tending 
to further the impression that missiles 
were simply small pilotless airplanes to 
be bought as some oil-soaked kingdom 
might buy a squadron of Hunters. 

Early fostering of the missile as a 
cheap and expendable weapon, a vicyv 
Uirecly held for its political im|)act 
rather than its technical truth, has long 
since conditioned many ob.scrvers of 
missile development to expect loyv costs. 


Snell is not the case, because initial cost 
of an even small area-defense system is 
very large. "We look on this as similar 
to selling an Air hotcc,” said one sales 
manager, "and we sell a complete pack- 
age yvith vehicles, training courses, simu- 
lators and the works," 

Ey en if such sales were made, there is 
reason to doubt that even the larger 
manufacturers yvould be able to cope 
yvith orders for complete defense sys- 
tems for |yvo or three countries at once. 
Production quantities of a typical anti- 
aircraft missile required to fill tlie logis- 
tics pipeline for the defense of a small 
European country arc large for tlic 
initial installation. In the event of yvar, 
it yvould be highly unlikely that the 
pipeline could be filled at all, and tlie 
country 's air defense yvould be reduced 
to a one-shot system. 

Tlic number of Nike rounds manu- 
factured in the United States is in the 
thousands. More than 1,500 test rounds 
alone yverc fired before the missile be- 
came operational, llris effort yvas re- 
quired simply to supply enough yveapons 
to defend about one dozen selected 

In Britain, a typical missile program 
has test rounds numbering in the hun- 
dreds. Ilicrc ate as yet no missile sites 


operational in the United Kingdom, and 
their supplies would certainly get first 
call on capacity, llosv many neiglibois 
could be supplied is ptoblematicaf. 

Seale of the British production e-apae- 
ity is alyvays hard to assess. Manv of 
the factories still proudly refer back to 
their yvartime records of thousands of 
fighters and bombers produced each 
year. They tend to forget that those 
aiqilancs yvere built bv methods that 
arc too crude to use today, and they 
assume that having done it once, they 
could do it again. This is not the ease. 
Most infotnicd British engineers agree 
that the production know-hoyv of the 
•aircraft industry is at a loyv lacl com- 
[lanitiyely, llicrc arc reasons: tire loyv 
percentage of technically-trained people 
in tooling and production jobs is one. 
and 3 tax structure yvith 20 year amorti- 
zation of mucliinctv is another. 

What then can the British sell, and 
to yvhom can they sell it? 

Current restrictions on customers 
limit theni to W'esteni European 
N.ATO countries and Sweden, but the 
list may be extended shortly to include 
the Baglidad Pact nations. To these 
countries a Britisli missile maker is to 
be allowed to sell complete defense sys- 
tems such as the Bristol Bloodhound 



MIGs Line Chinese Factory 

MiG-15 fighters line one wall of a Red Chinese factniy- Bnildings described as an assembly shop implying that production or major 
oyerhani is takiiig place. Photo appears to liase been taken at tlie end of a shift, for most of the tidy yvorkers have tyirncd in tlieit tools. 


AVIATION WEEK, Se 


rr 14, 1957 


or Hie Englisli Electric Tliundcrbitd. 

"The customer must come to us with 
.1 gciuiiiie interest before we can talk 

"lie's got to tell us what he wants to 
defend, where it’s located and what he 
bclics’cs is the threat. Then we put our 
people on it and come back with a 
proposal- W'c tell him what its going 
to cost and quote dciiscry schedules.” 

At least three European countries are 
now activeh' engaged in talks with Brit- 
ish missile mamifactnrcrs aimed at cs- 
tahlisliing a eominon meeting ground 
on which to talk or er the problems and 
conditions of missile sales. 

Discounting test sehicics, derelop- 
nicnt missiles, training missiles and the 
like, there is actuallv no missile in Brit- 
.011 today that could be classed as an 
operational weapon. ITicsc arc four tliat 
lire near tliat stage r 

• Dc Havilland Firestreak, an air-to-air 
infrared homing missile standardized by 
both the Royal Nasy and Royal Air 
I'orcc for all-wc-athcr fighters. 

• Armstrong Whitworth Sea Slug, an 
anti-aircraft missile with scmiactive 
luiming being daelopcd for four guided 
missile ships now under construction 
for the Rosa] Naw. 

• Bristol Bloodhound, an anti-aircraft 
missile n.sing seniiactivc homing and 
iiifcgtated into the existing radar net- 
work. Bloodhound has been ordered for 
the Royal Air Force. 

• English Electric Thunderbird also an 
anti-aircraft missile using scmiactive 
homing and ordered bs' botli the British 
.^niw and the RAF. 

Beliind these missiles arc such test 
and training vehicles as the Fairey Firc- 
flasli. Short Bros, range of test vehicles, 
the Bristol Borzoi and Bobbin develop- 
ment rounds, and the Vickers Type 8 S 8 
air-to-air rocket which was dropped 
when dcs'clopmcnt of its carrier, a thin- 
winged Javelin, was canceled. 

Both Bloodhound and Thunderbird 
are to be sold in exactly the same form 
to British and foreign customers. There 
will be no changes in the basic missile 
system. Both systems arc adaptable, 
lliough, and will be changes in \ehicle 
or transporter design should a prospicc- 
five customer, for example, wish to use 
Ills trucks instead of British Ainiv 
standard ty pes. 

Both these missiles arc also being 
developed beyond their present ca- 
)«bilit)' in the direction of more range. 
Bristol with twin thor ramjets in its 
Bloodhound, is in a somewhat easier 
position to increase range than the 
lluindcrbird designers, currenth- com- 
mitted to the .solid propellant sustaincr 
in the missile. 

But earlier lliundctbird rounds were 
|*mercd by a Napier liquid propellant 
loekct and there i.s a possibilits that the 
shift back could be made to gain a 
r.mgc increment. 
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Navigation System Fight Faces ICAO 

Montreal, Canada— Increasingly bitter controversy over choice of navigational aids 
for international adoption appears to be coming to a iiead here at sixth Communi- 
cations Division meeting of the IntcmaKonal Civil Aviab'on Organization. 

Uliilc battle M-il! center around short range navaids, both short range and long 
range systems are involved bceause basic disagreement is between philosophy of 
point source systems such as the U.S. Vortac and area coverage systems such as 
British Decca.' 

U.S. |)osition favors modiRcation of the previously accepted ICAO specification 
lor VOR/DMIC to fit A'ortac as international standard- U.S, also ssill offer, for an 
"eschangc of viesvs." inforination on Navarho, Loiaii C (Cytac). and Omega ground- 
based systems and declassified Dcpplet airborne navipturs for long range naviption. 

British ate expected to press strongly for Decca. Dcetra, Dcitac complex. Com- 
posite system called Dian, shown at Farnbotongh, combined Decca and Dcetra 
receivers with Decea's l>0|iplct navigator developed for R.\F under code name 
Yellow Lemon. French will present their short-medinm range Radio Web system. 

British press has pointed out that U.S. Air Transport Association stated it has no 
requirement for the distauce measuring (Tacan) portion of Vorhac and claims U. S. Is 


British Expect Nuclear Aircraft 
Po Reach Prototype in 15 Years 


Folksfonc— More tliuii six hundred 
engineers and scientists representing 
:i cross-section of the world's aircraft 
industries attended tlic 6th Anglo- 
.American Aeronautical Conference 
here last week. 

Conference is sponsored jointly by 
the Royal Aeronautical Society and 
the Inkitutc of The Aeronautical 
Sciences, and is held alternately in the 
United States and England. 

Sixteen technical papers rvctc pre- 
sented during the four-day session. 
I iighlights of the papers included; 

•r I'-stiniate of 15 years to reach the 
prototype stage for a iniclear-powcrcd 
aircraft, made by Dr. J. V. Dunworth, 
head of tlic Rector Division of tiic 
U. K. Atomic Energy Authoritv's Re- 
-scarcli Croup. Dunworth further in- 
dicated that both time and cost of 
•sutli a project were deciding factors 
in undertaking the wotk, Observers 
at tlic conference were shocked at «liaf 
seemed to be a complete uniiwarcness 
of the strides made in nuclear propul- 
sion and published in the open litera- 
lure, including .Aviation Week. 
uhich appeared several times in Dun- 
worth's bibliogtapliv. 

Discussions added little to tlic 
presen lation. 

• Titanium at it.s present cost— as higli 
as S19 ,1 pound— is not fully justified 
for civilian airplanes, commented Leo 
Schapiro and E. II. Laboinbard of 
Douglas Aircraft Co., Inc. In spite of 
the dcsclopmcnt of manufacturing 
tceliniqucs with negligible scrap dur- 
ing flic nine years Douglas has been 
u.sing the material, it is difficult to 
argue in favor of weight-saving prop- 
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erties of the metal on civil aircraft, they 

• Fail-safe and safe-life design philoso- 
phies need to be followed in tlic de- 
sign of modem aircraft, according tn 
Dt- -A. E- Russell, director and chief 
engineer of Bristol .Aircraft, Ltd. Gen- 
eral Britisli design practice has centered 
around the safe-life idea where the 
.American designers have used the fail- 
safe approacli. Both arc necessary, Rus- 
sell argues, because many of the causes 
of damage are unpredictable. Using 
fail-safe principles can be expected to 
liavc significant effects, but is not likely 
to make revolutionary changes. Tests 
have shown that existing types of struc- 
ture arc fail-safe tn a high degree. 

Simple Fix Found 
For Grounded F8Us 

W'ashingtOD— Temporary grounding 
last week of Chance Vouglit F8U Cm- 
.saders in Navy's Atlantic Fleet squad- 
rons is being remedied bv simple instal- 
lation of a fuel system bleed line. 
Grounding followed loss of fiftli F8U 
since last December, four of them from 
experimental squadrons. 

Problem was fuel starvation during 
combat maneuvers at high altitude, and 
failure of engine to restart. Air trapped 
in fuel lines eavitated the fuel pump. 

Fix imolvcs installation of a by-pass 
line which bleeds n(f air and permits 
fuel pump to reprime. Insfallation 
docs not require pulling the engine Or 
dcfncling the aircraft- 

Except for VX (experimental) air- 
craft, only squadrons affected bv ground- 


ing were VF'-32 and VF-103, consisting 
of about 28 planes. Two days after 
grounding was announced, VF'-52 was 
nving again. Pacific Fleet, wliicli lias 
lost no FSUs, did not feel problem was 
serious enough to narraiit grounding. 

Pilots have escaped death in all five 
Crusader losses. Three VX crashes in- 
volved ejection, one crash laiidcd at .sea. 

All Crusader pilots have been in- 
structed to report altitude and maneu- 
vers of any future flamcouts, whether 
rcliglit was successful, and at what alti- 
tude relight occurred. 

Douglas C-124s Used 
In Jordan Arms Lift 

AVasliington— Eiglit Douglas C-12-1 
Clobeinasters are taking part in the 
deliver!' of .American anus to Jordan 
to liclp offset Soviet dcliierics to Syria. 
T'lic operation is under tlic direction 
of U. S. Ait Forces Europe. 

.A report from .Amman said planes 
landing at tliat city's airport with tlic 
gift amis, provided under the Eisen- 
hower Doctrine, arc charged a S75 
landing fee. 

News Digest 


Two Douglas A-ID-1 Skyhawks were 
flown close to atomic explosions by 
N'jvy at AFC’s Nci’ada test site during 
Operation Plumb Bob. Purpose of ma- 
neuvers was to cialuatc blast and ther- 
mal responses of carrier-based aircr.ift to 
nuclear explosions and to studv struc- 
tural responses and other effects of 
atomic wcapons- 

De llavilland faces strike by almost 
1,000 draftsmeu unless company re- 
opens negotiations on demand by union 
for third vacation week annually- Strike, 
threatened for Sept. 16, would affect 
about 12 factories, including plants at 
Hatfield, AA'atford, Stevanage. Clicster. 
Lostock and F'arnworth. Production 
would not immediately diminisli. 

Versatile-I, combination auto-planc 
dciclopcd by Dr. Robert L. Jackson of 
Central State College, Wilbcrfnrcc, O., 
crashed Sept. 8. Pilot Edgar Parsley of 
Xenia, 0-, wa.s killed when lie at- 
tempted low-altitude turn and plane 
went into dii'C, crashing in woods near 
communitv of Xenia. 

Solar .Aircraft Co. is designing and 
planning to produce i'ariablc-.s|)ccd gas 
turbine engine for flying platforms being 
studied by Army. Engine will be adap- 
tation of coiistent-speed A’T62, called 
by Solar the world's smallest gas tur- 
bine aircraft engine, which was cfeigned 
for one-man liclicopter. 
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flight training chart nc 


27-30' WINDSHIELD INCIDENCE 
INSTRUCroHS ANGLE OF VISION 


i3lAI FLIb ARI 1 1 1. Mill FIG - U costs approximately ten thousand dollars to send 
a student through college today, but more than ten times that amount to give a young man 
the superlative training that he must receive to become an Air Force pilot. A saving in either 
expense would be welcome to most Americans. Northrop Aircraft is doing something about 
reduction of national defense costs by applying "dollar engineering" to planning and pro- 
duction of new weapon systems. Latest Northrop achievement is its supersonic T-38 jet 
trainer, a simple, lightweight aiplane capable of using any improved airport. Costing less 
to produce, fuel and maintain than other airplanes with comparable performance, the T-38 
can save American taxpayers hundreds of millions of dollars in pilot training. This T-38 jet 
trainer... and theSnark SM-62. world’s first intercontinental guided missile.. .are noteworthy 
developments of the budget-minded research, engineering and production teams at Northrop. 


A 

NORTHROP 


Builders of the First Inttrcontinental Guided Missile 






Your New Source of Aluminum— Coming to Life 


Imaginative, energetic, eiiperienccd men , . . capably bringing to life a major new source of 
Aluminum— one with an initial annual capacity of 340 million pounds! 

Their tools; vision, the benefit of more than 40 years of Olin Mathieson experience in 
producing non-ferrous metals, and an investment of £300 million. 

Their goal: Quality and Service standards unique in the Aluminum industry. 

What do these new standards mean? Custom-Tailored Aluminum . . . with finishes and 
tolerances tailored specifically to meet your individual production needs. Competi- 

tively superipr Aluminum that will simplify your manufacturing operations and give you 
maximum output for each pound consumed. And with it: Outstanding Technical and Sales 
Service-the kind that values your continuing satisfaction as the most important criterion 
of success. 

This is Olin Aluminum-growing and expanding to meet your needs. 

For more information about Olin Aluminum, write: Aluminum Division— Sales, Olin 
Mathieson Chemical Corporation. 460 Park Avenue, New York 22, N. Y. 

' OLIN 

‘Aluminum 
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The world’s newest 

supersonic jet engine... 

Selected lo power production versions of the 
Avro Arrow for the R.C.A.F. the Iroquois is a 
jetengineofvery advanced design, developing 
maximum thrust with minimum dimensions in 
a simple mechanical layout. Using modem 
materials including titanium, Orenda has 
developed an engine of very low weight. 


IROQUOIS 



ENGINES LIMITED 


The Iroquois designed, developed 
and produced by Canadians 
is the supersonic successor to the 
Orenda jet engine, 1,000 of which 
are in service on four continents. 


MAirON, CANADA 

MEMBER: A. V. ROE CANADA UMITEO & THE HAWKER SIDDEIEY GROUP 



QUIETED COMET III rolls down (left), its four Rulls-Roycr .Avon; fitted with biiipipc silencers (right). 


Comet Suppressors, Feederliner Shown by British 

Dc llaviUond’s Comet III was flown at 1 


Fomborough with silencers (above), drooped ^ 





AIR TRANSPORT 


Jet Profits Linked to INavigation Aids 


lATA Technical Coinmiltee warns that large scale 
facility, research development program needed. 


L. L. Doty 

Madrid— International airlines las! 
week w’ere warned that operaton of tiir- 
bine-poweted transports face economic 
lasses unless a large-scale research and 
dc\-clopmcnt program for air nas igation 
facilities is adopted at once. 

In its report to the Hth Annual Cen- 
cT.il Meeting of International Air Trans- 
port Assn. here, tlic Association’s tech- 
nical committee told the 250 delegates 
to the convention that expenditure of 
funds must be sharply increased if air- 
lines am to as'oid "grarc economic can- 
sequences” when jet transport.s arc intro- 
duced, The committee also charged that 
implementation of facilities has lagged 
far behind planning and in many areas 
is aheadv inadequate for present-day 
traffic. 

’Ilie SO-mimitc rcs’icw was based on a 
stiidv of future airline operations svith 
turbojet and turboprop transports. Here 
are the highlights of tlie report: 

• Navigation aids. The committee re- 
ported progress in the development of 
self-contained aids, especially those 
based on the Do|)plcr principle, but 
sfated there is a "large market” for a 
simpler and less expensive aid for use in 
short-haul aircraft and helicopters, 

• Anti-collision devices. Urgent need for 
a collision avoidance system as an ad- 
|unct to conventional ground-based air 
traffic control ssstems was underscored 
bs' the coininittcc. 

• Secondary radar. Tlic committee told 
the convention that "little notable 
progress appears to has’c been made in 
the past 12 months" in the develop- 
ment of secondary ATC radar but ex- 
pressed optimism that equipment pro- 
posals n il! be made to the International 
Ci\i] ,\viation Organization when its 
communications division meets at its 
next session. 

• Communications. The committee re- 
ported substantial progress in the swing 
awav from radiotclcgraphv to air-ground 
communications and stressed the incor- 
poration of nnifonn communications 
procedures in a single document for 
training and reference purposes as an 
AT.A step last year. 

• Meteorological services. A wide ac- 
ceptance among governments of the 
principle that the role of meteorological 
service is to supply weather information, 
with the Air Traffic Services carrving 
the responsibility of disseminating the 


data to aircraft, was reported by the 
ccmimittcc- 

• Licensing problems:. Ihc committee 
reported progress in transferring pilot 
mute familiarization responsibilities 
from governments to the airlines, add- 
ing, "these particularly onerous stand- 
ards are on the way out— at long last.” 

In its discussion of navigational aids, 
the committee declared there is a 
growing realization lliaf the primary 
jjiirposc of navigational aids is no 
longer confined to assisting aircraft to 
fly between two points but is now the 
control of ait traffic. 

Consequently, the committee slated, 
the two chief air traffic control require- 
ments arc now the guidance of aircraft 
to permit execution of those flight 
maneuvers requited by air traffic con- 
trollers, such as adherence to a defined 
track or holding pattern, and regular 
reports of aircraft progress or position 
so that controllers can maintain safe 
yet efficient separation of aircraft. 

The committee concluded that the 
actual method of presenting naviga- 
tional information in the cockpit in 
terms of progress along a pre-estab- 
lished track rather than as a gcograph- 
ieal fix or as a fixed coordinate "may 
be of equal if not greater importance 
than the aid's system accuracy." 

Onlv limited success was reported 
by the committee in attempts to esfah- 
lish the true air traffic control require- 
ment for navigational air accuracy. The 
group called for an early answer to the 
question of accuracy requirements in 
order to resolve present differences of 
opinion and to accelerate the selection 
of future aids and siieoutagc their im- 

'Ihe committee favored the "aircraft 
scixiration monitor" as the most prac- 
tical anti-collision device for over-ocean 
o|x;rations. It pointed out that the 
device— whiclt is essentially a coopera- 
ti'c system— is being studied bv various 
manufacturers but added that no spe- 
cific technical proposals have been 
made to determine whether the system 
can be developed. 


No lATA Move 

Madrid— lATA voted to retain its 

hition of seven F.iiropcan airlines and Aii 
India International to more to Cenevn. 


If developed, the aircraft separation 
monitor would permit a transathiiitic 
aircraft to observe the relative position 
of other planes and to monitor con- 
tinuously its separation criteria. Tech- 
nically. the svsioin is similar to the 

E toxiinily warning device and the col- 
sioii asoidiincc system. 'I'lic commit- 
tee said self-contained systems arc not 
jSECscirtly feasible, adding that interna- 
tional caniers probably will be forced 
to rch upon cooperative svstems. Re- 
garding communications services, the 
committee refused to forecast the de- 
gree to whicli its recommendations to 
the ICAO Communic-atioiis Division 
would receive state support. 

Bui the Division noted: 

" I'hc conclusions of this ICAO 
meeting will undoubtedly guide all im- 
portant developments in the. fields of 
comnuinicjtions and navigation for a 
number of years to come and verv defi- 
nitely influenced to a marked degree 
the effectiveness with which vve can 
hope to operate the next generation 
of higli-spced aircraft." Ibe IC.AO 
Communications Division is meeting 
this month in Montreal. 

The committee told the convention 
that ICAO lias decided to cstalilisb ,i 
special panel of rcprcscnlativc opera- 
tional. air traffic control, communica- 
tions and nictcrological experts to re- 
view I.AT.V proposals for the supply of 
vve-atlicr information to aircraft. It 
added, "out preferred system for sup- 
plying aircraft with weather infoniiii- 
tion is coming into senicc on a world 
wide basis." Specificallv, LA'I'-S mem- 
bers vvant the meteorological service to 
supply information to the .Air Traffic 
Services vvliieii, in turn, will ensure dis 
semination of the data in accordance 
with the needs of aircraft. 

I’lic committee called delegates’ at- 
tention to cxpcrimciit.s condvictcel re- 
cently over the N'ortli Atlantic in the 
use of a radio-telctvpe svstein on low 
frequencies for the autonuitic receipt 
and recording of weather information. 
The committee pointed out that al- 
though first tests have been "higlilv en- 
couraging." more experimentation ami 
evaluation will be requited before pnir- 
tical application of tne system can b. 
expected. 

Standards requiring pilots to make at 
least one round trip familiarization iii- 
tluding a familiarization flight at each 
rcgnhir and alternate airport with a 
check pilot mav be abolished, the com- 
mittee said. It pointed out that eco- 
nomic factors under such a svstcin as 
well as time-consuming elements have 
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been particularly bnrdciisonie to the air- 



conference has rccomnicndcd the dis- 
tontiiiuancc of these standards, replac- 
ing them with more general standards 
which put the icspoiisibihtv of qualify- 
ing pilots for routes and airports on the 
airline and not the govcminent, as it 
has been. The committee noted that 
certain new training tccliriiques such as 
the use of wide-screen, color motion 
pictures has been found to be effective 
as a means of indoctrinating pilots to 
new routes and airports. 

Tile committee emphasized the im- 
portance of airport visual aids for ap- 
proach and landing and stressed that 
tlic need would increase siibstantiallv 
with the advent of jet transports. It 
rc'coinmciided the provision of "fixed 
distance" markings on all runways at a 
distance of 1,000 ft. from the runway 
threshold to lessen undershooting. It 
also reported on narrow-gage, flush tun- 
wav lighting similar to that now bchig 
installed at the W'ashington National 
•\iqjort bv tlic Civil Aeronautics Ad- 
ministration. 

Guidance b\ lAT.A members to air- 
port authorities in planning layout 
standards of taxi strips and fixed serv- 
icing facilities was urged by the enm- 
mittcc. It called upon local aiithoritic-.. 
coinnnniities and governments to tackle 
the |)toblcm of speeding air travelers 
from the airport to the city tenters. 

The committee reported failure ui its 
attempts to obtain a single mctliod of 
compliance with aircraft performance 
requirements. It said lA’l'.A’s proposals 
met with limited support and two ac- 
ceptable methods for airworthiness re- 
qiiitcmcnts-onc patterned after the 
U. K. requirements and tlic other after 
the U.S.-have been approved. 

The technical report was submitted 
to the lATA conference by Capt. 
.Ansclme J. Vernieuwe. Sabena Bel- 
gian .Airlines. The committee consists 
of IS airline experts from 15 countries. 

New ALPA Coiitraet 
Aa erts Braniff Strike 

Dallas— Bianifl .Airways last week 
signed a new contract with the Air Line 
Pilots Assn., aserting a strike scheduled 
h\ Braniff pilots early this month. 

Negotiations between Braniff and 
•ALP.A reached a deadlock during tlic 
summer, and the dispute was resolved 
willi the aid of government mediation 
onlv after ALPA scheduled, then ean- 
celfcd a strike. New contract was signed 
on Sept. 9 providing a "satisfactory" 
settlement on wage, pension and wntk- 
iiig rules issues. 

Old contract between Braniff and 
.AI.P.A expired in January. Negotiations 
w ent into mediation. 


CAB Opinion Charges Specht 
Used Emergeney Power In ‘Anger’ 


Washington— Civil Aeronautics Board 
hist week cliargcd that Trans World 
Airlines Captain Leonard J. Specht "ir- 
respoiisiblv" exercised his emergency 
authoritv in “truculence and auger" in 
order to obtain a preferred altitude on 
a flight from New A'otk to St. l.ouis 
last Jan. 29, 

The Board already has suspended 
Spcclit’s air transport rating tot six 
months on charges that he left his as- 
.signed altitude without pennission. 

E assing tliruiigh an altitude occupied 
V a Capital Airlines transport (AA\' 
July 29. p. -15). 

Ill issuing its final order detailing 
the reasons behind its decision, the Civil 
Aeronautics Boafd said: 

• Specht was not confronted by a 
severe icing condition as he has 
claimed and that his action in leaving 
tlie assigned altitude was not justified 
bv a situation that would reasonably 
lead him to believe that, unless he 
took immediate action, the safety of 
his aircraft, passengers and crew would 
he endangered. 

• III performing his enic^ency man- 
euvers, Specht not only failed to exer- 
cise tilt highest degree of care but did 
not use even ordinary care and was 
therefore careless within the meaning 
of the Civ il .Air Regulations. 

• Specht failed to exercise the degree 
of responsibility, care and judgment re- 
quiicd of an airline pilot. 

• The public interest requites tiic 
suspension of Spccht's air transport 
pilot rating for a six-month period. 
Suspension Appealed 
-After a hearing, CAB examiner S. 

1 homas Simon fiad tccommcndod a 

six-month suspension of Spccht’s .ATR 
air transport rating. However, both 
Specht and tlic CA.A ajipcalcd and the 
case went before the Board. The Baird 
ado|)ted the findings and conclusions 
of the examiner but also found a lack 
of qiialificaticiii and ordered his .A’l'R 
rev oktd. 

Civil .Aeronautics .Adiiiinistratioii 
said the C.AB order jiresents a elcar- 
cul definition of airline pilots’ cinerg- 
cnev authoritv. Ilie .Airline Pilots 
.Assn.. Iiovvcvcr. declared that the de- 
cision further confuses the issue and 
mav cause pilots to licsitatc in declar- 
ing an emergency or taking immediate 
action to avert possible emergency 

C.AB said the evidence, as well as 
a tape recording of tlic radio conversa- 
tions bclwccii Specht and ait traffic 
control at La Cuatdia, left no doubt 
that the examiner was correct in liis 


findings that anger, rather than the 
necessity for action, was tlic primary 
motive behind his action. 

It said: 

"'I'he impelling motive of Spccht’s 
action was not a belief that such action 
was iieccssarv as involving a lesser risk 
tlian other alternatives, but rather w-as 
accumulating anger at being denied a 
change in his assigned altitude while 
the Capital flight continued to block 
his ascent bv occupving the level which 
Specht had origiiiallv requested and to 
vvluch he believed hinisdf entitled. 


No Mention of Icing 

"During the several minutes of con- 
versation preceding Spccht's action, his 
growing anger was manifest, but at no 
time, though queried, did he mention 
icing. 

■■’nic abuse of the plane command- 
er’s einetgcncy authority is serious, for 
such authority is intended for safety 
purposes only and cannot justify action 
not motivated by safety considerations." 

"Thus," the Board said, "in obvious 
anger over not receiving an altitude 
to whicli he regarded himself as en- 
titled. respondent dclibcratclv and un- 
justifiably climbed his aircraft through 
space know n by him to be occupied by 
another airline, and without exercising 
even ordinary cate in the conduct of 
such a dangerous maneuver. Respond- 
ent needlessly jeopardized the lives of 
approxinratcly -10 jicrsons aboard his 
plane as well as of the occupants of 
the other aircraft- 

'■'I'hat this conduct demonstrates a 
lack of judgment and care is plain, 
and it is irresponsible to the extreme. 
Tlic pilot who can control liis plane 
but cannot control himself is not a safe 
pilot." I'hc Board, however, has al- 
lowed Specht to retain bis coniinetcial 
pilot's certificate. 'I'hc certificate will 
enable him to act as a co-pilot "under 
the supervision of other pilots-in-coin- 


Specht's Rebuttal 

Specht. in defense, contended that a 
pilot must have the riglrt to rely upon 
another who is in u responsible position 
and to assoinc tliat the other will act in 
accordance with his prescribed duties. 
He said he told the air traffic controller 
lie had to leave his position and that it 
was up to the controller to move the 
other traffic out of the way. 

He said emergency procedures pro- 
vide that: "Upon receipt of advice that 
an aircraft is making an emergency de- 
scent through other traffic, immediate 
steps shall be taken to minimize con- 
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diction with other aircraft.” And, that 
ATC personnel should imincdiatcly 
notih' all other aircraft in the vicinity 
of the enicrgcncs. 

In exceptions to the cxainincr's deci- 
sion. Specht said the examiner's inter- 
pretation of the emergency authority is 
that it can be utilized onlv when it is 
demonstrated that immediate action 
was either imperative or wise. 

Exgminer 'Unrealistic' 

' The c-vamiiicr goes on to reject what 

Specht said, "'fhisi of course, is im- 
rcalistic and probably results from a lack 
of understanding t)f the pilots' position, 
lliis holding can only mean that the 
emergenev authority is vested and can 
be utilized bv the pilot only when there 
is an immediate necessity and in a good 
main instances this means until the 
worst has already happened. " 

Ibis potential danger was his primary 
concern. Specht said. lie said that in a 
matter of a few inimites at his pre- 
scribed altitude the ice had reached the 
point where, if something went wrong, 
there would base been serious, if not 
fatal, trouble. lie therefore relied upon 
his judgment to tiikc the corrective 
measures he considered necessary, 
Specht said. 

Plan to Order DC-7D 
Canceled By American 

New 'Voih— American .Airlines has 
canceled plans to purchase Douglas 
DC-7D turboprop cargo transports he- 
caiise of what it terms the ''difBeult" 
airline financing picture. 

.\mcncan President C. R. Smith 
attributed cancelation of plans to 

E iiichasc a number of these new type 
iiics" to Civil Aeronautics Board's 
recent decision denying a request by 
seven airlines for a 6% fare increase. 
In a letter to Donald Douglas, presi- 
dent of Douglas Aircraft Co.. Sinitli 
declared; 

''.\irhiic financing has been difficult 
for some time. It is even mote difficult 
ii.nv. for confidence in airline earnings 
and airline credit has declined su^ 
stantialK since the Civil .‘keronautics 
Board issued the decision which denic'l 
even a modest increase in rates for the 
carriers. .\iid airline credit will not be 
restored until there can be adequate 
rates and adequate earnings. 

'■'I hc decision likewise has had an 
adverse effect on equity v'alues. Indic.i- 
tlvc of this is the fact that the market 
value of the stuck of American has de- 
clined nearly S6 million since the is- 
suance of the rate decision by the 
Board.” 

Other possible purchasers of the pro- 
posed turboprop cargo versions of the 
DC-7 include Fly ing Tiger Line, which 
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hopes to buy 20 if financing can be 
arranged, and United Air Lines {A\V 
Sept. 9, p- 42). 

Varig Selects 707s 
For N.Y.-Rio Ser\lce 

Rio de Janeiro— 'Varig Airlines of 
Brazil has placed a $20 niillion order 
for three Boeing 707 Intercontinental 
jets plus spares. First deliveries urc 
scheduled in July. 1960. 

.\nothcr Brazilian airline. I’.mair do 
Brazil, plans to buv four Douglas 
DC-.Ss, and a third. Re-al-Acrovias. 
has ordered four Convair 880s (.WV 
-Uig. >. iJ. 41 )- Order has not yet been 
])laccd by Panair do Brazil. 

'llic equipment plans w ere presented 
to Brazil's foreign c.schangc regulator, 
who recentlv granted eonecssions to 
the airlines for foreign exchange credits 
in the purchases. 

Varig’s original petition for credits 
coveted Caravcllc and Viscount pur- 
chase plans, but the airline switclicd 
its request to the 707 project. Sod 
.\viation still expects to sell Catavclles 
to Varig. however, although less money 
will be available and im order for two 
of tlie l•'^cnch jets is more likely than 
the six originally considered. The 
smaller order now is "fairly firm," 
.iteorcimg to a Sud spokesman. 

N'arig's 707s will lie powered cither 
bv the Pratt & Whitney J1'4 (J7s) 
or tire Rolls-Royce Conway bypass 
engine, .\ircraft will be operated in 
de luxe -New Vork-Rio service with a 
flight time of 9i houns. about half of 
])rcsent Super Constellation time on 
the route. 'Ihc jets will be in llO- 
passenger configuration. 

Norlhwesl.Uiiited Push 
For Northern Traffic 

New York— Battle between United 
.-\ir lines and Northwest Orient .-\ir- 
hnes for traffic on the northern trans- 
continental route is being stc|)pcd up 
this month with introduction of new 
nonstop services by both carriers. Kdge 
in this competition has see-sawed dur- 
ing the past BO days. 

Northwest on Sept. I put newly 


Telejtlione Sales 

New York— Some oirllne telephoiic op- 
along with their good-momings in an- 
local offices of three airlines are greeted 


as follows: 

• -'United, the radar line, good morn- 





delivered DC-7C equipment into its 
daily New York-Seattle service, witli a 
stop at Chicago. United countered 
with announcement of nonstop DC-7 
service between the points, to begin 
Sept. 15- Nortlivvest then clianged its 
plans, last week aimaimccd it will flv 
its DC-7Cs nonstop- I'hc one-stop 
Chicago service will be eliminated. 

F'urthcnnorc. N'ortliwcst will sclicd- 
ulc New York-to-Portlaiid nonstop 
DC-7C flights with both new services 
to ])c inaugurated Sept. 29. 

Northwest's transcontinental non- 
stops will be flown in mixed first class- 
tmirist configuration. Seating will be 
two abreast. United's service is all first 
class- 

Noithwest had installed a mocknp 
of its DC-7C in its New York .sales 
office to ping the new one-stop sen- 
iCE. I'he mocknp instead will now 
promote the iionstops. 

Both airlines arc scheduling ‘heir 
flights, which will be operated d.iilv in 
each direction, with flying times of 
seven hours, 40 minutes casthound, 
eight hours, 4B minutes westbound. 
Northvvc.sl's Portland flights will be 
.scheduled on the same basis. 

Northwest will sell o|)tional hot 
meals to passengers on its tourist DC-7C 
flights. 

Rail Anti-Trust Suit 
ReachevS Appeals Court 

\\'ashmgton— U. S. Court of -Appeals 
last week took under advisement an ap- 
peal bv 42 railroads to rcvcr.se a district 
court ruling that thev violated anti-trust 
laws by collectively setting rates for 
government shipments. 

'llie suit vv'.is brought against the raih 
roads early this year by the .-Vitcoaeli 
Trans]>oit .\ssii. representing non-vched- 
ulcd airlines. 

This group is now merged in the In- 
dependent Airlines Assn. 

Tile plaintiff airlines charged that the 
railroads offered rate rednetions of from 
10% to 50% less than regular rales 
when competing with airlines for mili- 
tary charter business and asked $45 mil- 
lion damages. 

U. S. District Judge Joseph C. Mc- 
Gamghy in July nilcel against the rail- 
roads and signed an order enjoining 
them from continuing such practices. 
Tlie animmt of damages was left to be 
resolved bv trial. 

Although the suit was brought bv five 
airlines, 26 additional e.irriers Inivc now 
joined the case, boosting the damages 
asked to $144.6 million. 

Meanwhile, Congress passed Icgi.sla- 
tion permitting joint action bv railroads 
for the consideration, initiation and cs- 
tahlislimeiit of sucli rates. It stipulated, 
however, that the bill was to liavc no 
effect on the pending court ease. 
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Northwest Protests Eisenhower Decision 


By Ford Eastman 

M'ashington— Northwest Airlines de- 
nied last week that there has been a 
sufficient increase in U. S.-Orient traffic 
to justify reconsideration of Pan Ameri- 
can W'orld Aitwavs' bid to serve Seattle 
and Portland on the Great Circle 

President Eisenhower has asked the 
Civil Aeronautics Board to reopen the 
I'ranspacific Route Case to the limited 
extent of deferring final decision on 
Pan .American’s application (.AW Sept. 
9. p. 25). 'fhe request reversed an 
earlier presidential approval of a C.AB 
reeimimendation that P.A.A be denied 
aiitlioritv to serve tlie two cities and 
parallel Northwest's Orient roiite. 
Nyrop Rebuttal 

I'he President said it had come to 
his attention that there may have been 
substantial increases in traffic between 
the U.S. and Tokyo, In addition, the 
President said. legislation granting 
Northwest a permanent certificate on 
the New York-Chicago. Minneapolis 
to .Anchorage route mav have the effect 
of reducing the number of Northwest 
flights from Portland-Scattlc to the 



Northwest President Donald W. 
Nyrnp said the latest traffic figures 
were part of the record and available to 
the President. 

There could be. Nyrop maintained, 
nil startling change between .Aug. 2, 
when President Eisenhower approved 
the C-AB recommendation that Pan 
.-American be denied the mute, and 
Sept. 3 when he asked that the case 
he reopened. 

•As for the New A'ork-Chicago. 
Minneapolis to Anchorage route. 
Nyrop said the legislation merely 
ehangcs the autlioritv fttiin tcinporan' 
to pennanent. Northwest .Airlines has 
been operating this route for several 

Tlie latest traffic figures presented 
by Northwest in the case were for the 
12-inontli period ending on last Mav 
31. 

'I licy are; 

• Revenue passenger miles-Northvvest 
19.9%; Pan .American 80.1%. 

• Revenue ton miles— NVV.A 25.5%; 
P.AA 74.5%. 

• Passenger load factor— NW.A 56.5%; 
P.A.A, 7n'‘>. 

• Weight load factor-NWA 67.87f; 
P.AA 60.577, 

• Average nnnibct of jiassengets per 
trip-NW.-A. 28: PA.A, 40. 

Other figures jiresented by Pan 
.Anicric.ni show that all U.S.-Orient 
traffic by American flag carriers 
amounted to 1.384 passengers in 
September 1955; 1.473 in March 1956; 
2.101 in September 1956 and about 
2.000 ill March 1957. 

Pan American Petition 
I’an .American took exception to the 
Hoard's decision deming it stops at 
Seattle and Portland and filed a peti- 
tion for reconsideration on the siiine 
dav Ihc President asked the C.AB to 
issue a new order withholding the 
decision. 

In its petition for reconsideration. 
1‘aii .American said the Board’s o|)in- 
imi cxintaiiis an ctronenus analysis of 
the effect such an operation would 
have on Northwest .Airlines and of the 
coiiijwrativc strength of the two carriers. 
In support, the airline offered these 

• Board's estimate of diversion from 
Northwest of $11 millinn is excessive. 
Pan .American said that hv diverting 
some of its flights througli Portland 
and Seattle, it also would divert sonic 
of its traffic over the route, thereby 
strengthening the North Pacific route- 

• Board's aiialvsis of relative strcngtli 
and size of the two carriers is mis- 
leading in material respects. Pan .Amer- 
ican said that, in deciding what its 


competitive position against Nortlnvcsf 
sliould be. tlicrc is no more reason to 
include Pun Aincricaii’s operations to 
Hawaii, to the Smith Pacific or to 
.Alaska tlian tliere would be to throw 
in the transatlantic or the South 
American services where other carriers 
jirovidc competition. Conversely there 
is oven less reason to exclude North- 
west's domestic operations, all of which 
arc an integral cnd-oii part of its trans- 

• Opinion fails to state the basic facts 
which show that such service bv Pan 
American is in the |niblic interest 
The airline said Seattle and Portland 
arc tlie West Coast gateways that 
afford the most direct service to the 
Orient for an area whicli comprises 
85% of the nation’s population and 
resources and vvliich produces more 
tliiiii half of tlie traffic from the U- S. 
to the Orient. Because of restrictions, 
the ftequeneies cannot be increased 
at. will. The result of this, the airline 
niaiiitaincd, is that both carriers are 
operating with substantially full cap.i- 
citv loads and e;ich is carrying about 
half of the traffic. 'Iliis means. Pan 
•American said, that a substantial 
aiiiomit of the traffic generated by 
those areas liaving 85% of the nation’s 
population must use the Califonii.i 
gateways for service to tlie Orient 
It protested that the only purpose in 
forcing these passengers against their 
will to detour 800 miles via the Cali- 
fornia gatew-jvs is to provide Northwest 
with a competitive cushion it docs 
not need. 

• Subsequent to the President's ap- 

C uval of the decision, legislation has 
cn enacted vvliich makes perinaiient 
Northwest's route between the New 
A'ork mid Chicago co-terminals and 
.Anchorage, Alaska. This route affords 
Niirthwcst an additional competitive 
advantage of 360 miles from New A'ork 
mid 200 miles from Chicago over tliat 
which it alrcadv enjoys ftmiugli tlie 
Se;ittlc gute\v;iy. 

Northwest Sid Denied 

111 presenting Northwest's ease, 
N'vrop charges that Pan American has 
the Strongest U.S.- Tokyo route whieli 
generates about 70% of the traffic as 
compared with Northwest’s 30%. He 
also complains that the Wliite llmtsc 
turned down a Board order to heat 
Northwest’s application to compete on 
Pan .Ain’s route last year. 

I bis is the second time in less titan 
three veats the President has withheld 
or withdrawn his approval of the C.AB's 
rccoimnciidations regarding a Pan 
Ainetican Great Circle route to the 
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BONANZA AIRLINES. NOW SERVING 
SIXTEEN CITIES IN NORTH AMERICA, HAVE ORDERED 
ROTOL PROPELLERS AND EQUIPMENT 
FOR THEIR FLEET OF SILVER DART AIRCRAFT 


> 


ROTOL PROPELLERS 8 EQUIPMENT 


New York 20 


Mayors Warned Nation’s Airports 
Lack Preparation For Jet Service 


New York-Today’s air|jo:ti arc sadly 
deficient ill meeting the iiatiiin's avia- 
tion demands, members of tlie United 
States Conference of Mayors were told 
last week by Milton W. Arnold. 

This is true both of facilities nosv 
available and those being iilaiined, the 
Air Transport Association's vice presi- 
dent, operations and engineering, wid. 

Adequate nasigation and landing 
aids, protected and unprotected airspace 
and modem, flexible airports arc needed 
to meet aviation requirements. Arnold 
told the conferenee members, wlio ate 
mayors of cities of 50,000 or more pop- 
ulation. 

Among the problems to be faced by 
eomnumities with arrisa! of tlie jet age 
of commercial air transport is that of 
-aitcraff iKiisc, a "serious emisideration 
that camiot be oicrempliasizcd," 
Arnold said. Noise has been an impor- 
tant factor in the piist and will certainly 
not decrease witli increasing tmfSe. 

• 'I'hc civil jet. however, will not be 
more of a ])roblem than propcller- 
driien planes except initially, .Arnold 
predicted. 

"W'c may expect more complaints 
with flic initial operation of jets Irccaiisc 
of tlie different pitch of their noise," the 
AT.A official said. "If tlie jet iinifflcr 
proses to be a success, and I bclicsc 
it will, tlic |)toblem of noise nuisance 


will be greatly reduced," Arnold added. 

Rumvay Iciigtii requirement for large 
new jet transports, at maximum gross 
with liquid injection, svill be 10,650 ft. 
for takeoff under zero ssind conditions 
at sea lesel on a lOOK day, Arnold said. 
On a 90-deg. day at a location 2,500 ft. 
above sc.i lesel, 11.500 ft, of nnisvay 
svill be required for maximum opera- 

Onc method airlines may use to as iiid 
sueli extreme requirement, Arnold told 
,\viAiioN \Vi:i:k. is to sclicdule tlic 
longest flights, sshere gross sseight svill 
approacti maximum, at a time of das 
svlicn temperature ss ill be less of a fac- 
tor. Ill ans' case, he pointed out, most 
fliglits svill not encounter such condi- 
tions at most airports. In some instances 
payloads ss ill be cut if necessary. 

Many esinsidctations svill reinain tlie 
same for jets as for piston planc.s in pro- 
viding airport facilities, Arnold told the 
inavors- But some airport sliortcomings 
svill be more ptcimnmecd in jet opera- 
lion. .A deficiency in airport landing 
and visual aids. Arnold said, svill result 
in poorer jet traiis|)iirt reliability titan 
piston reliability. An efficient system 
of taxisvays. turnoffs, passing areas and 
ramps also svill be mure sital for jets. 
Poor svind orientation of runsvays also 
svill adserscly affect tlic jet to a slightly 
greater extent tlian tlic propeller plane. 



Idlewild Terminal for United 


United Air Lines plans SIO million passenger tcmiiiial at New York lutcnialional Airport, 
Mode! of the proposed faeility is pictured. Building will be 691 ft. long, total 191,000 
sq. ft- of Soot space, fe-Jtiites a 25-ft, overhang niiiiiiiig the length of the building for sscather 
IHotectiou. Financing for terminal, wliicli will be United's largest passenger handling 
tacitifs. has been arranged ss-itli Port of New York .\iilhoiity under 25-sr. lease. Construc- 
tion is scheduled to begin this fall ssitli completion scheduled in June, 1959, 


New Instrument 
Runway for Idlewild 

Ness- Vork-Porf of New York Aiithor- 
its is expected to announce tlsis month 
plans for eo.utmction of a new imtru- 
iiient runway at New Yoik International 
.\ir|KicL llic niiiw-av, which most ptob- 
ablv will be called upon to handle trans- 
atlantic and transcontineiihil jet Rights 
des)iite present Ikiii on jets at Idlewild, 
will he 8.-I00 ft. long and 3.000 It. cast 
of the presait niuss-av 4-22 which it will 
parallel. 

The new- ruiissay will be used as a 

the present in'stnnncnt''5trip will^be re- 
located to serse the ness ransvay. The 

^'Ilie Port Autharits is also working out 
a plan to extend the existing 8.400 ft. 
4-22 tn a length suitable for most maxi- 
mnm-rangc big-jet o|iecations, Negotia- 
tions ssitii airlines iiisxilve adding 700 ft. 
tn the northeast, or land, end of the 
runway, and extending the southwe-st end 


Guaranteed Loan Bill 
Signed By President 

Washington— Cis il .Aeronautics Boiircl 
Inst svcck amiounceel it svouid begin 
iinmcdiiitcly to establish nineliiiiery to 
administer the provisions of tlic gosem- 
ment Cuar.inteed Loan Bill signed 
earlier in tlie week Iry Prc.sideiit Eisen- 

'llrc bill, sponsored by the CAB and 
endorsed by the Assn, of Local and 
Territorial Airlines, is designed to aid 
local service and feeder airlines in ob- 
taining loans xs'ifh wliicli to purchase 
new and modem equipment. 'I'hc car- 
riers liad claimed that tlicir poor exim- 
ing ability made it difficult to obtain 
the necessary fiiuincing for new cc|uip- 
ment without government assistance. 

Tlic act authoriy.es the CAB to guar- 
antee loans of up to S5 million an air- 
line providing that tlie airline is unable 
to secure satisfactory financing elsewhere. 
Tlic goscrniiient will guarantee private 
loans made by lending institutions up 
to 90% of the purchase price of the 
new equipment. 

A total of 28 local, territorial and 
helicopter lines are eligible to partici- 
pate in file program, iiccording to the 
C.'kB. Application forms arc expected 
to be ready for delisery soon. 

Eiitlict, the President signed a bill 
to amend the Bankruptcy Act to ghe 
lending institutions first call in taking 
possession of equipment upon iiiiich 
Ireins had been made in case of bank- 
riiptcv- This bill liad the backing of 
members of the Conference of Local 
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Shipping Buck Cuts J57 Airlift Cost 


New York— Use of a relatively liglit- 
wcight shipping buck instead of a metal 
can is pros’iding savings for Boeing Air- 
plane Co. in airlifting of I?7 engines 
to its Seattle plant. 

h'lying Tiger Line, with a contract 
to transport 600 of the engines for 
Boeings 707 production line, reports 
that the bucks not only reduce tare 
weight and cost less than the cans, but 
also allosv loading in the C-46, which 
couldn't accoininodatc the cans. 

'nic cargo carrier has lifted about 
a dozen /57s so fat under the contract. 
It flics them bv C-d6 dircctlv from 
Pratt & ^\'hitncy's plant at fc'-ist Hart- 
ford, Conn., sas'ing a truck move to 
Newark Airport for DC-6A loadings. 
Cost of Cans 

The can-type container, according to 
Mving Tigers, costs more than 51,200 
and weighs 5,7S0 1h. with the 5,9*37 
lb. engine, total weight of the ship- 
ment was 7,777 lb. .At SI 5 per 100 
lb., cost of the shipment was 51,0-12.12. 
or a total of 52,242,12 including the 
cost of the can. 'I'hc engines ino\c by 
deferred air freight with its con- 
sequently lower rates. 

With the buck, which weighs 723 lb., 
total shipment weight is 4,720 lb. 'Ihc 
shipment inoscs at the lower rate of 
Sli.70 because of the reduced volume, 
so the cost is 5646.64. Add 5600 for 
the buck, and the total cost is 
Sl.246.64. 

I'lsing Tigers expects the bucks to 
cost 50% less, depending on quantity. 

By using bucks and deferred sers icc, 
Boeing will save 5291.20 per engine 
oser railroad car lot shipment of en- 
gines in cans, according to h'hiiig 
1'igcrs’ calculations. Com|Mrison in- 
cludes cost of the conbainers. 

W'ith the shipping buck ssstem, an 
engine is lowered into tlic cradle, 
secured to its four arms and covacd 
with a nylon-type siccs'c to |jrotcet it 
from dust and moisture. Sarings also 
apph- on the return trip liocause tlic 
bucks are lighter, smaller than cans. 
Boeing Idea 

hhing Tigers attribute the buck idea 
to Boeing's tr.ifBe siipetsisot. l.co 
Mesers. 'Hie cargo airline is presenting 
the jjrogram to other commercial and 
militars prospects. 

Hie airline is using the program to 
emphasize to military transportation 
officials the prospective sasings in re- 
duced packing and crating requirements 
m this kind of operation. Klying 'Tigers 
reports ptciious military tlcselupment 
(il a dolly type of shipping buck to re- 
place engine cans, but says the new plan 
adds usefulness and efficiency. 



ENGINE IN CAN won’t fit C-46 door. The container wciglis 3,780 lb. 



SHIPPING SUCK is lighter— 723 lb.— and, with engine, fits easily into tlie plane. 





In the only American jetliner now flying— the Boeing 707— ne\vsmen 
recently flew coast-to-coast in 3 hours, 48 minutes, a ne^v transport 
record. Their report on 707 jet flight: Quiet. Smooth. Exhilarating! 



Around the world . . . across the country— jet aircraft built Ijy Boeing are repeatedly 
demonstrating their advanced performance and reliability. Such demonsti’ations 
are a preview of what you can expect from the 707— America’s first jet transport. 




SHORTLINES 


► Argentine Air Ministry pKnis to build 
an international liclicoptcr airport in 
Buenos Aires. A Ministry spokesman 
said the airport will be situated near the 
(locks at a point accessible to the busi- 
ness center of the city. It is to be used 
initially by helicopters belonging to vari- 
ous state organizations, including the 
uaral and raimay hospitals, and for oper- 
ation of a helicopter postal service be- 
tween Buenos Aires and La Plata, capi- 
tal of Buenos Aires province. Later, 
facilities will be available for Iiandling 
regular passenger and freight ttafhe, in- 
cluding service to Uruguay. 

► Mohawk Airlines reports ncu’ com- 
pany records in passengers boarded and 
passenger miles flonn during .August. 
I’lic airline boarded -t0,0?5 passengers 
to exceed its previous mark of 

set last October. The figure represents 
a 22.6% increase over August, 19sG- 
Passongcr miles flown totaled 7,490.285 
ar compared with the previous high of 
7,226,802 in June. Tlic August record 
was 29.8% higher than August 1956. 
.Airmail last month mas 13.8% higher 
tliaii in 1956, express 16.1%, freight 
80%. 


► Ozark Ait Lines set a new traffic 
record for itself last month by carrying 
41,785 passengers, a 37% increase over 
.August, 1956. svhen tlie airline carried 
30.264 passengers. On .August 30, 
Ozark also set a record for passeugers 
boarded in a single dav with 1.6S0. 
The airline will observe its scsenth an- 

Sept. 26. 

► Trans World Airlines last week began 
Lockheed 1649A Jetstteain service be- 
tween Washington and Los .Angeles. 
The new nonstop flight has both tourist 
and first class accninmod.itions. Larlier. 
I'WA began similar scnice between 
Wasiiington and Sun P'rancisco. 

► Southern Airways last month boarded 
20,300 passengers to set record for tlie 
airline in the innnbcr of passengers 
flown in a single month. Southern nes\ 
3,600.000 passenger miles during Au 
gust for a 20% increase over August. 
1956. The airline, with offices m At- 
lanta, serves 31 cities and eight south- 

►Lake Central Airlines had a record 
month in August, boarding 16,207 pas- 
.sengets tiuoiighout its system for a 23% 
increase o\’cr .August last year. Presious 
high was in \fay when the airline 
boarded 15,319 passengers. Tlie board- 
ing of 712 passengers on Aug. 23 also 
set a company record for a single day. 


AIRLINE OBSERVER 

(The foJfoiving column ivas written by Aviation Week Transport Editor 
L. L. Doty who is atlendiiig the 13fh Aiimial General Meeting of the Iiiler- 
iiationai Air Transport Association in Madrid.) 

► International airlines will take joint action next year in efforts to combat 
mounting costs that, so fat, show no sign of slackening. However, most 
airline officials present at the 13th annual General Meeting of lATA in 
Madrid last week were pessimistic over the industry's ability to stem the 
cost rise. In addition to increases in every category of ojietation, airlines 
have been faced with incrcase.s in landing fees and other .liriiort eliatgcs 
ranging from 20 to 75% during the past year. Certain governments arc 
threatening to impose passenger service chaiges. Furthermore, possibility of 
user charges against carriers for use of air navigation facilities on international 
routes is gaining strciigtli. 

► I.AT.A Traffic Conference to be held next week in Miami will vote on a 
no-show program similar to that adopted earlier this vear by U-S. domcstii 
airlines. Estimated loss to intcraational airlines resulting from the no-show 
problem is S29 million annually. 

► Renewed interest by manufacturers in the transport market is evidenced 
by large rqircscntation of leading airframe, engine and avionic companies 
at the LATA meeting, A total of 15 companies from tour countries were 
rcjircscntcd. Eleven U, S. manufacturers plus tlie Aircraft Industries Assn, 
were present witli United Aircraft having the largest contingeol— 17 
members. 

►Airline association formed in Madrid by carriers operating in Spain is 
indicative of recent move b\' airlines to combine efforts in the solution of 
local problems as a supplement to LATA activities. The 19 airlines that 
scr\’c Madrid liase already imptused operating facilities and ground handling 
facilities in Spain through the association activities- 

► Watch for approval by the lATA Miami conference on an air-sea inletlinc 
agreement over North Atlantic routes. Tlie proposal, if approved, will be 
subject to acceptance by shipping interests. It is designed to smooth uut 
transfer of passenger traffic between sea and air. 

► International airlines ate showing increasing conceni over the strong 
likelihood of a sharp break in prices in the aircraft resale market once turbine- 
powered transports appear in large numbers. Iberia Spanish Airlines presi- 
dent Tomas Delgado warned that airline managements may face a dwin- 
dling of negotiable assets bceausc of the depreciation rate on many aircraft 
ill the world market (AW, Sept. 2. p. 37). 

► LATA mciiibet airlines have agreed to snpjxirt a resolution calling for 
recommendations to governments that transport insurance practices wliicii 
restrict international trade be eliminated, Specifically, the airlines want to 
sec the end of the present policy of .some governments that requires carriers 
to obtain liability insurance locally. Insurance costs arc substantially 
increased when countries refuse to accept a certificate from the airline’s 
insurer stating that the carrier's liability is fully covered. 

► Mechanized methods for handling rescn-.itions, ticketing and fare compu- 
tation on an interline basis arc gaining strong support among international 
carriers as an essential step toward simplifying passenger handling. Some 
carriers hai’c adopted electronic data processing sistems for rcsenations on 
an on-line basis fcut the program has not been expanded to co'-er interline 
business. Mcauwliile, lAT'A is studying electronic computation equipment 
as a means of accelerating the evaluation of rate proposals and amciidnieiits 

► International rate structure may come np for a complete overhauling 
shortly. lATA members would like to see a less complex rate stnicture to 
increase efficiency and eliminate competitive abuses. It is very likely that 
licticopter fares may be integrated into the lATA fare pattern. 
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UNMATCHED OPERATIONAL 


FLEXIBILITY 

THE NEW DOUBLE-DECK UET-PROP VANGUARD 


Without Q doubt, the new Vickers Vanguard offers the 
greotest operational flexibility of any airliner ever de- 
signed. Though it is 0 de luxe possenger liner first and 
foremost, the Vonguard con, when required, operate 
profilobly os on ali-corgo plone! Result: the Vanguard is 
truly o full-time money-makerl Vanguards hove olreody 


been ordered by British Europeon Airways and Trans- 
Canada Air Lines. BEA ordered twenty. TCA olso ordered 
twenty — with an option on four more — deliveries to start 
in eorly 1960. Into eoch Vanguard wilt be built over 2 
million flying hours of Vickers jet-prop experience. And 
experience hos no substiluts 


2-IN-l AIRCRAFTI 


BftcauM at iti doubls-dack tuseloge 
design, the new Vickers Vanguard is 
ocluolly w oirtfon in onel Though 
prifflorny o most economic possenger 
plane, it can alio operole prolitobty 





Ians of freight with nc 


a Wide range at stages. 
I poytoad, the Yan- 
is o 2SOO-mile range. 


Cobin doors fore ond oft witts built- 
ger hondling. Exlra-wide corgo-hold 




Tears at esperience and 
careful study ha*e pigsed 


jet’prop VICKERS 


flex[btlity in roullng ... it can 
sofely use Ihe existing run- 




AERONAUTICAL ENGINEERING 



Logistic Concept Built On SeaMistress 


By Eveif Clark 

Wasliington— Martin Co.'s campaign 
to sell the SeaMistress logistics concept 
(AW Sept. 2, p. 29) is based on tfie 
premises tliat airlift will be a dominant 
factor in limited wars, that the services 
have no modem airlift program at pres- 
ent and that at least part of logistics 
operations for such wars should be 

Another vital premise in a time of 
economy is that the Seahfistress could 
be developed and produced in numbers 
within existing budget levels if high 
costs of outmoded logistics mctliods 
were scrapped to make way for the giant 
flying boat. 

SeaMistress essentially is an advanced, 
greatly enlarged \ersion of the P6M 
ScaMastcr. cleaned up with some appli- 


cation of the area mle principle and 
tailored to a transport mission rather 
than mine laying or low level bombing 
tactical work. 

Basic idea, however, is larger than 
simply an aircraft type. After almost 
fi\e years of study, Martin proposes a 
complete concept, with SeaMistress as 
the heart but not the whole of the 
system. 

SeaMistress, although subsonic, in- 
corporates a number of design improve- 
ments over ScaMaster, models of the 
aircraft indicate. 

Wing Camber 

W'ing otniously incorporates more 
camber than ScaM,istcr. Eight jet en- 
gines are sunk in comparatively thinner 
wings, greatly reducing drag experi- 
enced in bulky ScaMastcr design, Sea- 


Master’s thicker wing, large engine 
nacelles and broadest pact of fuselage 
all occur at approximatelv the same 
point in profile, defying the area mle 
concept, which became known after 
P6M design was laid down. 

Ru^ed hull demanded by SeaMas- 
ler’s requirement of high speeds and 
maneuverability at low altitudes would 
not be as necessary with the SeaMistress 
transport. 

Large fuselage should give stability 
and mancus'crability in water, and high 
mounting of engincs-22 ft. above 
water level— would alleviate problem of 
spray, which easily extinguishes jet en- 
gines. Double-stepped bow (see pic- 
tures) also is designed to throw spray 
outward, lessening tlic chance of water 
entering intakes. 

Elimination of need for SeaMastcr’s 
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tail tunct allows stem of fuselage to 
tome to a jpoint. increasing stability and 

Submerged engine intakes in wing 
and fact tliat engine nacelles project 
mote below ving than above should im- 
prove fiovv over that of the ScaMastcr. 
liibnard nacelles also are mounted far 
enough out from fuselage to avoid dis- 
advantages of Coanda effect from ex- 
haust flow. 

No Tip Floats 

Sca^^isttcss models show no vvingtip 
foats, as on ScaMastcr. probably be- 
cause larger fuselage gives greater sta- 
lilitv in water and because vvmgtips, 
except in roughest water, would not 
touch surface. 

Martin emphasizes tliat the Sci- 
Mistress can take off and land in 10 ft. 

*^P6M SeaMaster's limits arc 6 ft. 
liTivcs. Company also emphasizes that 
its logistics concept calls for the Sea- 
Mistress to make great use of lakes and 
inland rivers, where there is no sea- 
state problem. 

Use of fresh inland waters also avoids 
95% of marine fouling and corrosion 
problems associated with seaplanes and 
greatly decreases loading, unloading and 
mahifcnance problems. 

In Martin’s systems plan, a base con- 
si.sts of a U-shaped dock-now av ailable 
m prototvpc form— four or five aircraft, 
a lake, commercially available floating 
bins filled with fuel and a Strategic .^i^ 
Command flyaway kit. 

Evcrvthing sheirt of major overhaul 
can be accomplished at these floating 
biscs. which SeaMistress can carry itself 
and drop at the site before landing, 

'Rubber Design' 

SeaMistress is called a “rubber de- 
sign." with minimum size approxi- 
matelv twice that of Sea^^astc^. Power- 
plants for the first generation would be 
Pratt & W’hitncv- jT?s. the same engines 
planned for the production version of 
the P6M. APartin says later ducted fan 
and nuclear engines can go into -the 
same basic airframe. Depending upon 
the size and mission, the SeaMistress 
also could be built in 10-cnginc con- 
figuration. 

Gross weight is 200 to 300 tons, 
again depending upon size and mission 
capabilitv desired. 

Capacity is expressed in a variety of 
ways-400'to 415 men on a 3.500 mile 
mission; one company fully equipped, 
including food for three or four davs. 
for a 500-mi. trip; 50 tons for a 3,500 
mi. range or 130 tons fnr a 1,000 mi. 

Fueling Plans 

SeaMistress could be refueled aerially 
or by submarine or surface tanker. Based 



SEAMISTRESS could take current turbojets, ducted fan jets or auctcai engines. 




>Ikco today 


Avco’s Crosley 
helps put 
a “Quartermaster” 

In the sky 

Now, critii'ai Air Force supplies cross the 
skies in grentcr bulk — with greater s|>ee<i — 
viu Lockheed’s new C-130 Military Transport. 
To produce the all-important C-1 30 emirenimge 
(tail section). Lockheed called on Crosley. 

The result: empennages of consistent quality, 
and perfect interclinngeability. Crosley’s long 
esperience with all methods of airframe tooling 
guaranteeii jjiwitive fidelity to deaigii- Another 
contribution by Crosley Di'daion at A\ co, 


-Avco today is a diversified oigaiiiiation wliost 
products include aircraft power plants and 
stiiictui'es, electronics for defense and indnstiy 
and specialised home and farm equipment. 
Avco'.s divisions and subsidiaries are; 

Crosley — electronics and aiivraft structures . . 
Lycoming — aviation, marine and industrial 
ixiwer ])Lanta . . . American Kitchens . . . 

New Idea and Ksee Flow — specialiied fai iu 
crpdpment . . . Research and Arivnneed 
Development . . . Crosley Broadcasting 
Corporation . . . Moffats, Ltii. (Canada) — 
commercial gas and heating equipment. 
ScUntisls inltreslcd in imamial opporlmUiel 
for adianetmeni can grow with Area. 


Avco makes things better for America... 


Avco 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N.Y 


on existing petroleum supplies, Martin 
Iwlievcs a fleet of Sea.Mistrcsscs could 
run logistic airlines into any of the 43 
countries with wliom the U. S. luis de- 
fense commitments if England, Japan 
and North Africa were available as 
liorac |)orts. 

Snow, Ice Landings 

Even if these areas were lost to U. S. 
control, a high percentage of ax ailability 
of routes to the 43 countries would still 
exist, based on the idea of using surface 
tankers that ate normally afloat as re- 
fueling stations. 

In addition to water landing capa- 
bility, ScaMisfress could land in four 
inches of snow or on thick ice, Martin 

By means of the technique of para- 
chuting a few men and a 300-lip. 
compressor, lanes 10,000 ft. long and 
300 ft. wide coidd be cleared in iced-in 
rivers or lakes at temperatures down to 
401'’. Martin sa\s. Compressors pump 
air beneath tlic ice to circulate warmer 

Bow Loading 

Sc'.iMistrcss might carry a crew of 
fi\ c |3lus a cargo crew of fi\ c. .\s imich 
as 1 30 tons of cargo can he nnloaded 
through the bow door in a matter of 
minutes if Marine Corps tcchniejiic of 
"sea train" unloading is used. Under 
this concept, cargo carried in floating 
boxes is shos'cd out .and left for smafi 


Ijoats or helicopters to tow onto the 

Another possibility is self-propelled 
liglifcr rafts. 

ScaMisfress could be run onto a 
beach to unload, as the Convair R3Y 
docs- Reversing tlirust on just two of 
the P&'W J73 jet engines would give 
sufEcient power to back away, Marfin 

Strategy and politics of the whole 
airlift question are much less straight- 
forward than engineering and economics 
of Martin’s concept. 

Airlift Need 

Martin charges that there is an 
almost undisputed irecd for military air- 
lift, and no program for meeting the 

It disputes the argument in sonic 
Defense circles that 900 aircraft of flic 
MiUtary Air Transport Service and 
Chilian reserve fleet arc adequate to do 
the job, even if all were available at 
once— which the compam feels is iiiglih' 
unlike!; in the event of a Korea or a 
Suez Canal t\pc of war. 

Some of Nlartin’s contentions on 
large-scale airlift; 

• Present M.ATS-civil resetse fleet 
of 900 planes would require 23 dais to 
mos'C a disision into a combat area 
in the Midcast, minus all but personal 
equipment, and could operate on); if 
airfields were .available. Approxiniatch' 
100 SeaMistrcsscs could mos-c three 



Dust Forms Shock Wave 


Unusual cone-shaped shock wave disturbance ont ahead of the splierical model above was 
created by dust particles. This Schlieren photograph was taken at Cornell .Aeronautical 
Laborators- during a study of the effect of atniosplicric dust on the re-entry characteristics of 
various ballistic missile ni»c cones. The shock ware collapses almost as soon as it is foiiiicd. 
Main object of the study is to determine change in heating rate due to this pulsating dis- 



HOW DO YOU 
ENCLOSE A VOID? 

Be it jet engine or 
rcissile, the answer 
is "with a ring !" 
King's skill (proved 
by past and present 
performance) in form- 
ing and welding high 
temperature alloy 
rings has helped jet 
enfiine raanufacturers 
and their subcon- 

How? With economies 
resulting from pre- 
cision-forming of 
special shapes . . . 
with delivery-as- 
promised . . . with 
the concept of a 
plant geared to pilot 
as well as production 
orders. 

If your problem is 
enclosing a void 
... if you are 
figuratively "going 
around in circles" 

. . . bear In mind 
that the smart swing 
is to King . . . 
supplier of formed 
and welded rings from 
your grandfather's 
carriage to your 
son's missiles. 

And— please don't 
overtax your R4D men. 
They're busy enough. 
Let King research 
help you solve 
your ring problems. 
Phono GPanilo 4-4371, wire or 
oir mail your speatications to 



FIFTH WHEEL CO. 
eox 7i* . WIIKES-BARUE, FA. 
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6 cps to 100,000 cps a 


1,000 WATTS CONTINUOUS DUTY 

. . .with 



the new 



Genisco- 



Savage 



high-output 



amplifiers! 



Seven models— rugged enough 
for production line testing: [ 

J 



versatile enough for almost 
all laboratory needs. 


Here's the new line of quality, high- 
output amplifiers you’ve been waiting fori 
All seven models feature high power out- 
put, low distortion, exceptionally high relia- 
bility and stability, and excellent output 
voltage waveform. 

Tlic Model KLF, .shown at left, is par- 
ticularly ii.sefiil as an exciter for vibration 
testing equipment and as a variable fre- 
quency power supply for a multitude of 
production and laboratory needs. It will 
operate continuoii'i!ij with an output of 
1,000 watts from 6 to 2,000 ops. 

Components of all Genisco-Savage 
Amplifiers are mounted on 19" vertical 
panels to facilitate easy inspection and 
maintenance. Quick-release grill covers 
make all tubes readily accessible from the 
front. Numerous built-in safety features 
protect the equipment from operator errors. 
Two New Shake Tobies Available The 
new Mode! VIOOO Genisco-Savage Shaker 
features a very light moving coil assembly, 
high thrust-to-weighl ratio, automatic 
impedance matching, and an excellent out- 
put waveform. A continuous alternating 
thrust of ±600 lbs. is produced at 1,000 
watts control power. Thrust can be 
increased to ±750 lbs. peak by use of a 
blower (Model VIOOOB), Both models have 
been stress-tested to withstand continuous 
operation at accelerations of 100 C’s. 




The Genisco-Savage 
Model VIOOO Shaker 



Price and tlelwery'of both ampUfier! 
and shakers ore exceptionalln good. 
For complele specifications and prices 
send for the new four-page 
illustrated brochure. 
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Improved version of Lockheed C-130 Hercu- 
les will be offered to cargo lines. Three-view 
shows dimensions of airplane, which will be 
designated 282.\ in commercial model. It 
will be equipped with 13| ft. diameter fout- 
bhded propellers instead of thrcc-bladcd 15 
ft. propeller on C-150A (AVV Sept- 2. 
p. 50). 

divisions— including its heaviest equip- 
mciit-in about 1 5 davs, the company 

Ships would require 45 days to trans- 
|Mitt 5 divisions. 

• Only 9*^ of combat weight— men and 
small equipment— can be moved by the 
M.VI'S-civil reserve airfiect. Tlic rest 
needs transports la^cr tlian present 
civil tran.sport aircraft and larger than 
a medium military transport. Sea- 
Mistress. on the other hand, could 
transport anv item of military equip- 
ment up to and including .Army's 
atomic cannon. Martin says. As a part 
of this argument. Martin cites Air 
I'orcc's lack of largc-imit airlift capabil- 
itv. Douglas C-152 program was can- 
celled entirely and no movision made 
for procnremciit of the Douglas C-13? 
from Fi.scal 1958 funds. 

• Availability of bases. Se-aMistress’ 
S.5-ft. static draft fully loaded means 
iiKiblc water landing areas outnumber 
land bases that accommodate large 
transports by 15 to 1. If htartin 
ricsclopcd the SeaMistress, it would 
attempt to reduce draft to six or seven 
feet, tripling the number of bodies of 
water available. In discu.ssine base 
asailabilitv. Martin emphasizes tliat no 
point in Rnssia's land mass is more 
than 50 miles from a usable water 
area. It savs countermeasures prevent 
no problem. 

Martin said it would take Russia's 
entia' kiiowii inhie capacity to inacti- 
v.itc the lakes of Poland alone. .Also, 


l.ikcs .nul rivets could l>c dragged on 
a passover and mines could be deton- 
ated or, if necessary, bombed out. The 
comisuiy believes water bases arc 
virtually indestructible. 

• Air cover. Ratio of planes needed to 
provide air cover over rail, truck and 
pipelines is five to one over that needed 
for the SeaMistress svstcm. Providing 
a cocoon of ait cover' for 15-50 min./ 
day for each landitig area would be 
sufficient with SeaMistress, and bases 
vvould be shifted every two or three 

• Savings of large, fast water-based 
system. Martin estimates 25% of all 
troops are in sea transit at any one time, 


and ate thetefnre useless for combat 
purposes. In World Wat II, the 
c()mp;my said, some 55,000 men— or 
about four divisions-vvctc in the trans- 
port pipeline each day. It said Ivvo- 
thirds of the goods being sliippcd to 
front lines were consumed between 
tlie port of entry and tlie front because 
of the slow, complex ground logi.vtics 
system. Martin believes all high- 
priority personnel and equipment must 
be moved by air in quick, small wars. 
It estimates 5% of equipment, 100%- 
of personnel could be handled this way 
with an air transport fleet of reasonable 
size. It also believes the MATS-civil 
resene airfiect still has a place in 
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7one nf inferior and overscan, non-com- 
bat area, wlicte airfields are not iindci 
aftiick. 

Financing 

Martin’s belief that dcrclopment and 
procurcincnt of an adequate fleet of 
SeaMisttesses can be financed within 
tlic current budget les’els is based on 
joint funding bv all three services at 
some later stage, but on initial savings 

• The S80 million which Commerce 
Deportment sought and was denied for 
financing another superliner similar to 
the U-i- United States. Martin said 
Commerce plans to a.sk for SlOO million 
next vear to begin con.struction of a 
superliner and added; "Des'clopmcnt 
and procurement of four prototspe 
mulfi-jct seaplane transports with the 
same funds, however, would result in 
;i troop lift capabilitv as large or greater 
than that offered by a ship the sixe of 
the United States— and with the greater 
advantages of speed and flexibili^." 

• Sas-ings in the pipeline. The 25,000 
troops at sea on almost any day could 
be reduced to 1.000 a day in an air 
pipeline. 

This would open the way for reduc- 
ing ground forces and, therefore, the 
personnel budget. 

• Military Sea Transport Service now 
appropriates from SiO million to SI 5 
million annually to maintain passenger 
transports that are inactive but kept on 
a ready-alert status, Martin said. These 
funds could be diverted gradually as a 
uater-based airlift svstem came into 

Stumbling Block 

Biggest stumbling block to acceptance 
of sii3i a system is division of responsi- 
bilitv among the services, according to 
Martin. 

USAF has budgetary and mission re- 
sponsibilitv for airlift but is «eddcd to 
the concept of a land-based transport 

Navy has development and procure- 
ment responsibility for seaplanes but no 
leal logistics mission. Army and Marine 
Corps not onlv have a great and imme- 
diate need for strategic airlift, which 
Air Force cannot actually provide, but 
base shown interest in the water-based 
concept. Martin says. 

Martin's briefings to secretaries and 
administr.itivc assistants of congressmen 
will be e.xtended to members of military' 
and appropriations committees in the 
next session. 

Military briefings, which have reached 
top laels in at least one sendee, will be 
extended to high Defense Department 
levels it possiblc. 

Martin Co. already has conducted 
.SeaMistress briefings for sonic White 
lIou.se aides, including Brig. Gen. A. J. 
Cnod|>aster. staff sccrctarx'. 


Miccro 

CERTIFIED PLATING* will 

meet those specs . . . exactly! 


Let our ejcperience solve your plating problems. 
For twenty-eight years, we have specialized in 
the finest types of precision plating. 

Our technical knowledge, unexcelled plating 
facilities, and experience gained in working out 
customers' problems combine to offer you the 
best plating you can buy. 

You’ll be completely satisfied with Miccro Certi- 
fied Plating! 

NATIONWIDE SERVICE 

yAir shipments make us local platers in your 
/ community. 

Fill out coupon and mail today. 

* CERTIFIED BY AIR FORCE, ARMY, NAVY, 
AND LEADING AIRCRAFT MANUFACTURERS 


MICHIGAN CHROME 
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4000 HOURS or TESTING SHOWS 




PERFORMANCE RELIABILITY 


MUitary guarantees — 1024 hp. 0.66 SFC —proved by 
unofficial Model Tests. And these performance guaran- 
tees have been bettered in engines shipped for customer 
use by as much as 90 hp and 0.02 SFC! Performance? 
Definitely. But not at the expense of engine weight and 
siae, for with reduction gear and ready to fly, the T58 
weighs only 325 lbs; measures just 59 inches long and 16 
inches in diameter. Its high power -weight ratio and low 
SFC offer helicopters outstanding improvement in their 
performance and operating efficiency. 


Reliability of the T58 is based on the extraordinary dura- 
bility its components have demonstrated in over 4000 
hours of development testing. Typical results are (1) no 
catastrophic failures, (2) no compressor or turbine bursts, 

(3) no trace of combustor deterioration in unofficial Model 
Tests, (4) no demonstrated effects on compressor life as a 
result of deliberately induced stalls! Yet, this is just part 
of the T58's record of ruggedness. In special weather tests, 
the T58 demonstrated its ability to start in sub-zero 
temperatures and operate under severe icing conditions. 


Rugged development test program, conducted by the Navy’s BuAer and General Electric, 
proves T58 engine is a real "workhorse" — capable of revolutionizing helicopter flight! 


GENERAL ELECTRIC T58 ENGINE HAS 




CONTROL STABILITY 


To prove the stability of the T58’s controls and their 
responsiveness to a helicopter rotor system. General 
Electric has subjected the TS8 to over 150 hours of tests 
on this totor stand. Despite throttle bursts and sudden 
collective pitch increases, the engine's control system kept 
power turbine speed loss to as little as 1%! At the same 
time, the gas generator and power turbine regained efficient 
operating speeds as fast as 4 seconds! Here, certainly, is 
proof that the T58 can provide extremely accurate rotor- 
speed command, more efficient helicopter operation. 



POWER SPLITTING 


The T58’s excellent power-splitting ability makes twin- 
turbine-powered helicopter flight truly practical. Dual 
engine runs show the TS8's control (1) automatically 
proportions output of both engines, at any collective 
pitch setting, (2) allows full military power to be drawn 
from both engines, (3) holds power differential between 
engines, at all collective pitch settings, to a minimum, 

(4) virtually eliminates manual rotor speed adjustment, 

(5) prevents excessive engine or rotor speeds. General 
Electric Company, Section 233-8 Schenectady 5, N. Y. 


Tigress Is Our Most Important J^e/uct 


GENERAL 



ELECTRIC 




All the debris shown here, and more 
— wire, dirt, nuts, bolts, paper, wood, 
tools, rocks, screws, springs, twigs, 
and junk ad infinitum — ordinarily 
collects on airfield ramps and runways 
within a mere week's time — as it 
did at the airfield of a major aircraft 
. manufacturer not long ago. These 
items were picked uf laboriously by_ 
hand — as they would ordinarily have 
to be in the case of many aluminum 
items and flat-surfaced objects not 
subject to magnetic sweepers. But the 
high-powered, high-speed Fruehauf 
Cole-Vac Airfield Vacuum Cleaner 
gets them alt — and, in fact, can clean 
1,000,000 square feet of any airfield 
littered by such debris in 60 minutes. 


Frusheuf frrailer Company 

fruehauf/cole.vac division 


Human Factors Group 
to Hold First Meeting 

Iliiiiian h'sctors Society of America 
will hold its first national mcctiiie and 
constitutional consention at the Xlavo 
Hotel. I'ulsa, Okla., on Sept. 2? the 
day preceding the niiimui Knginccriiig 
Conference of the Office of Naral Re- 
search at the same location. 

'Hbc societv , which was voted into e.v- 
istence last Oclohct. will devnte the 
Tulsa meeting primarih to reports of 
interim crsniinittecs. formal organirai- 
tion iind other planning. 

Aims of the society arc to increase 
.and diffuse knowledge of man-madiinc- 
environment factors in all its ramifica- 
tions, pure and applied; to promote niii- 
ntal interests of imestigators of man- 
macliinc problems of supporting sci- 
ences, designers, manufacturers, and 
users of products and apparatus of all 
kinds related to man. and to encourage 
cooperation among these s’arions agen- 

Comiminicatioiis regarding the so- 
ciety should be addressed to Donald T. 
Hanifan, sccrctars'. Unman I'actors So- 
ciety of Aincrian P. O. Box 2-1032. 
Los .\ngcles 24. Calif. 

Other interim officers incKulc: 

President Laurence I'l. Nforehouse. 
Unisersity of California. Los .Siigcles: 
president-elect John R. Pop]xm. acro- 
mcdical consultant. Nortluidge. Calif.: 
vice-president .Arnold M. Small. Con- 
sair San Diego Dis ision: treasurer Don- 
ald \\'. Conover, Convair San Diego 
Division, and editor-iii-cliicf Sfcinlcy 
Lippert, Douglas Aircraft Co.. Santa 
Monica. Calif. 


Lockheed Creates Unit 
For Ad^ aneed Study 

Lockliced .\ircraft Corp.’s California 
Division lias created an advanced re- 
.search unit in a moi’c to develop new 
business. 

At tlic same time Lockheed will 
streamline existing jirogtams tliroiigh a 
series of engineering branch shifts. 

New research unit will evaluate, 
study and develop aircraft systems con- 
cepts prior to preliminary design work, 
with R. A. Bailcv, chief advanced sys- 
tems rcsearcli engineer, in charge of 
the new group. 

Companv also created two assistant 
chief engineer posts, assigning them to 
Arthur Flock and R. L. rhoten. 

Four new engineering manager posts 
were assigned to J. R. Danicll for F'- 
104; II. B. Jansen for P2V antisubma- 
rine and jet trainer projects; A. J. Leeh- 
ner for \V\'-2 Nan AFW and mcdcls 
1049 and 1649 coiiimcrcial transports, 
and Lon Storey Jr., Electra transport 
project- 






Use this handy Itesinile 

VINYL INSULATION 



lEEVING GUIDI 



to select the proper material 



your needs^^^^^ 



Checlt the properties your sleeving must have, the 
specifications it must meet... then select the 
Resinfte material that conforms. The result of ex- 
haustive research and development, exacting manu- 
facture and rigid inspection, Resinite sleeving Is 
absolutely uniform, completely dependable and in 
most cases exceeds specs. That’s why it is preferred 
by America's electronics and aircraft industries. 





itfir 

J1 

.esinite ^ 



Resinite Deoertment ^nTBorden COMPANY Chemical Plvislon 

PtunCf; Sffn(a BarbarB, Calif. « No. Andover, Maa. 
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AVICA 

TUBE 

FITTINGS 


AVICA Ferrule/Swivel Flcinge combinations ore attached mechontcafl/ 
to rigid tubing using AVICA installation tools — without brozing, weld- 
ing or flaring — no X-roy inspection necessary — positive leok-proof 
joints, thot withstand severe vibration, can be mode with ease in your 



Choice of tubing ond fitting materials is 
no longer limited to weldable grades of 
aluminum and stain less steel. Full odvantoge 
can be taken of the superior strength of non- 
weldoble grodes such os 2024 (24ST) 
aluminum. 


All fuels, oils, gases and corrosive liquids 
can be handled by selecting the most suit- 
able materials for tubing and fitting. 

Write on company letterhead for tech- 
nical data. 


WILIX 


CORPORATION 

NEWPORT, RHODE ISLAND 



Hanker Hunter, nitli guns fired out and rocket racks cni'ptv. I'TA P.16 is slionn after tim on fcirget in recent comparitivc iinna- 
comes in for n landing. Racket racks are hindcin-stagiercd units inent trials nitli the Hawker Hunter F.6. Batten- nf 24 Ovilikoii 
developed by Ocrlikon and staiidardl/cd on Swiss fighters. S-ciii. rockets can be seen under the wings. 

Swiss Choice Narrows to Hunter, P.16 


Geneva-Choice of a inulti-pnrpose 
fighter to replace half the aging airciaft 
of Switzerland’s ait force now has nar- 
rowed down to tltc Hawker Hunter 
K.6 and the Swiss FPA P.16. 

Outcome of tltc current scries of 
flight and ground tests should be a rec- 
onimciidiition to the Swiss government 
for the purchase of one of the two air- 
craft ill a quantitv of about 200. Gtii'- 
cmmeiit action is expected in the au- 
luniii session of the Bimdcsrat. 

But the Sw iss have left the door open 
tot further evaluation of foreign tipes. 
A s|5ccial commission was in Kngland 
for the h'ainboroggh display and will 
also visit Sweden, and the United States 
to study new dcsclopmcnt.s. 

Early Contenders 

Isarlier eontciidcrs for tlic Swiss order 
iiidudcd the Canadair-biiilt Nortli 
-American Sabre 4 and the French Das- 
sault Mvstcrc 4. Both these aircraft 
hasc been rejected b\ the Swiss. 

Ijtcst trial ill the com|wrafi\ c testing 
of the limiter and P.16 occurred last 
month in armament demonstrations of 
botli planes before the military comiiiis- 
sioa of the Bimdcsrat. Both planes, 
.irmcd with a batterv of four ^0-nini. 
cannon and undenving Ocrlikon R-cm. 
rockets— 24 on the P.16 and 16 on the 
lluntcr-wcnt through, fireoiit tc.sts at 
targets in the Like’ of Xeiichatel. 

Difficulties with the fire-control ap- 
iwr.itiis prevented the P.lfi from re- 
leasing its rockets on one run, but 
otherwise the trials were incident-free. 

Sources lietc claim there is little dif- 
ference between the two planes on a 
basis of delivery and opcr.itional suita- 
bilitv- Tliev cite advantages for the 
P.16 in its heavier armament, increased 
load-cartving capability and approxi- 
mately 50% more fuel capacity than 
the riimtcr. The P.16 is capable of 


slower approaches and lower landing 
speeds, which is an important con- 
sideration in operations from the Swiss 
airstrips. Swiss also say the P.16 is 
more stable as a gun platform than the 

Less Cost 

The Hunter is definitely a cheaper 
airplane, because of its production sta- 
tus compared to that of the P.16. 
Iliuidtcds of Hunters have been built 
against a handful of P.16s. 

In its I-' .6 version, the Hawker Hun- 
ter is powered bi j Rolls-Royce .-Avon 
developing more than 10.000 lb. tlirust. 


Gross weight of the Hunter is 17.800 
lb-; overload gross is 25,700 Ib- 

llic P.16 prototvpc was powered b\ 
an Annstrong Siddeley Sappliire --\SSa.6 
rated at 7,900 lb. but recently the en- 
gine has been changed for a later model 
with increased thrust. Gross weight 
of the P.16 i.s 20.500 lb. and overload 
gross is about 25,900 lb. 

Present strength of the Swiss air 
force is about 525 fighters, of which 
175 arc Dll Vampires, 250 are Dll 
Venoms and 100 arc North .American 
Mustangs bought from USAF surplus. 
Mustangs and about 75 of the older 
\'ampire» arc to be replaced. 
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NEW SHIP GUARANTEE! 

‘MAXIMIZED” BY AIRESEARCH 


PICTURE WINDOWS 


200,001) BTU JANITROL HEATER 


LARGE BAGGAGE DOOR 


MANY OTHER EXTRAS 


All work on this airplane has been performed in the facilities 
of AiResearch Aviation Service by experienced technicians 
under rigid inspection and testing controls. 

The “maximized” DC-3 illustrated is for sale directly by 
AiResearch to purchaser. Call ORegon 8-6161 or write to the 
address below. 


' THE 



AiResearch Aviation Service Division 






SONDJNO FIXTURE 

CROSS SECTIONS (bottom) of bonding Exhiie (top) show how sllicoiic sheet kce|>s elcctiic 


Silicone Insulates In Bonding 


Doh' Coming Corp.. Midinnd. Midi., 
I)js supplied tlic silicone for tlic fixtures 
used by Tlic Martin Co.. Baltimore, 
Md.. ill producing its bonded Iioncy- 
comb Matador missile airfoil surfaces. 
Usc of silicone for the electric beating 
blanket and as an insulator behveen the 
heating blanket and the rubber pressure 
bag has permitted Martin to increase 
the life of the fixture from a feiv cycles 
to a 100 parts without replacement of 
pressure bags or heating blankets. 

The 400-1.200 watts per sq. ft. heat- 
ing blankets arc custom made by Safe- 
way Heating Elements. Inc., Middle- 
town, Conn. Thev arc composed of al- 
ternate layers of glass doth reinforced 
xilastic sheets, resistance wire heating 


strips and copper screening fur addi- 
tional reinforcement and for heat dif- 

Tliis blanket is insulated from the 
rubber pressure bag with a i in. sheet 
of solid sila.stic 152. 

In production, the fixture closes in 
on the wing nr tail surface and air pres- 
sure swells up between the heating bag 
and the fixture and forces the skin in 
upon the honeycomb. Heat is con- 
currcntlv built up bv the blanket to set 
up the expoxy bonding resin. Martin's 
present cure cycle is 50 minutes at 310- 
350F and 15-100 psi. plus preheating 
and aftercooling cycles to rclic\-e stresses. 
Complete ThI-61 stabilizers can be 
bonded in as little as 1 hr., 25 min. 



mine laying 


conntermeasures 


^^ ["missile launchinT^ 


navigation 
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New! MIMW Pressure Control Valve 
Simplifies Charging of Shipping Containers 




and commercial equipmer 
introduced into the contoinc 


The new Mormon Pres- 
sure Control Valve sim- 
plifies pressure regulotlon 
ond relief in large sealed 
contoiners used for stor- 
ing ond shipping military 
it. Filtered and dried air 
•.r displaces existing atmos- 


phere through the Mormon valve. The valve is cali- 
brated to maintain any desired pressure. Should 
greoter pressure differential occur, the Mormon volve 
relieves back to the moximum desired pressure. 

For quick access to the cmtoiner, the valve provides 
an air exhaust equivalent to o I * pipe, Available in 
standard sizes, for pressures up to 20 psi. Write 
today for full information. 




DIVISION 


^Aeroquip/Corporation 
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PRODUCTION BRIEFING 


Lockheed Aircraft Corp. in conjunc- 
tion with Anaditc, Inc.. South Gate, 
Calif- claims that througli vaciuim de- 
position of cadmium on steel pirts, hy- 
dtagcii embrittlement has been com- 
plctclv eliminated. As a result, steel 
with A 180,000 psi, rating or higher can 
nnw be cadmium plated « ith nn danger 
of h\ drogen cmbrittlcmcnt. 

Hollvsvood Heat I'tcating Co„ I,ns 
.Angeles. Calif-, lias announced the com- 
pletion of what it terms the largest hcMt 
treating furnace existing in tWs country 
iiiailabic to private industn'. Tlic Ilolh- 
wood furnace iiicasntcs S h. 5 inches in 
diameter x 10 ft. deep and will accom- 
modate a retort -1 ft. 7J inches in di- 
ameter X 10 ft. 7 in. deep with an 
effective working zone of -1 in. by 
9 ft. Tlic furnace will reach a tempem- 
liire of 2,2001'' controllable to within five 
degrees, with a \aciium of 1 'lO of one 
micron. It is now being used to salvage 
a large quantity of titanium which has 
suffered indrogen embrittlement and 
will be used fur degassing adi-anccd ma- 
terials as well as honeycomb braziiig. 

Ixtckhced Missile Sistems Division, 
Lockheed .Aircraft, Sumijvalc, Calif., 
will construct a fourtli 51.000 sq. ft. 
laborjtorv building at the Division's 
Palo ,Alto Ril'D center, Tlic new lab- 





orator) is next to last structure in the 
building program for the Missile Sss- 
tems Division's 22-actc site in the Stan- 
ford Uniicrsit) industrial jxirk. 

North .American -Aviation Inc. will 
transfer -140 matliiiic tools from two lo- 
cations to a facilit) wliicli will special- 
ize in plating, heat treating and accom- 
plish certain types of finish machining 
More invohes 550 people, will be done 
SCI that no machine is idle more than 

Materials & Controls Corp., .Attic- 
boio. Mass., sales for the first lialf of 
tliis year were S19.6 million and t-.im- 
nigswereSl-1 million. Compared with 
the same period in 1956. the sales 
showed a 13% increase due to tlie 
gicirvfng vnUinic of the company's nn- 


clcar products business for die gosein- 
ment- This shift to nuclear work has 
depressed earnings 165f , according to 
conipaii)' officials, because most nuclear 
contracts arc now cost-plus-fixcd-fec and 
permit oiils' a iioniinal profit. However 
within the next sear the conipaii) ex- 
pects to liai'c its nuclear coiitraefs on a 
compctitivc-bid. fixed-price basis. 

Instnimenl Dept- General Electric Co., 
Lynn, Mass,, was awarded a S1.8 mil- 
lion contract for additional MA-1 com- 
pass systems. The M.A-1 is designed 
to proi ide accuracy (n cr portions of tlic 
earth as tlic polar regions where tlic er- 


ratic magnetic field of the e-arth makes 
comcntional magnetic compasses u.»c 

Socicte Etudes |»ur la Propulsion par 
Reaction dcTchiped an anti-ciirrusioii 
liquid for liotli ferrous and non-ferrous 
materials. T'he red colored liquid is a 
complex combination of pliospliates. 
soluble in a nitric cullurc. 

Solar Aircraft Co., San Diego, re- 
ceived an additional contract for faliri- 
eatioii of brazed stainless steel lioiic)- 
comb structural sections for Comair's 
13-58 Hustler. 





The Viscount, introduced to America by Trans-Canada Air 
Lines, has produced a revolution in flight comfort. 

Free of noise and vibration, the passenger settles down in 
the luxury of an Aerotherm foam-cushioned seat. He can 
adjust the back to any angle that suits him best, or with the 
touch of a button release the Aerotable for writing, reading or 
a welcome meal. This table design was pioneered by Aerotherm 
and when folded is completely out of the passenger's way. 

Your passengers should have the best in seating and 
Aerotherm offers the finest in aircraft seats, designed for 
safety, comfort, utility and styled to match the ultimate in 
modern plane interiors. Why not contact our Project Engineers, 
The Thermix Corporation. 


Projcc. E»S r.e.n THE THERMIX CORPORATION Cron.lU., Conn 

(Office, ir all prievcipsi aircraft center.) 

THERMIX CALIFORNIA, INC, 6333 Sepulveda Blvd, Culver City, Calif. 

Canadian AfflllolM: T. C. CHOWN, LTD, Monlreol 6 . Quebec 

T "hTa erotherm corporation 


AVIATION WEEK, Seple 


»r 16, 1957 





Throug^'o^Jf Potfern of Modern Defense... 


AMF has experience you can use 

• Most defense problems fit into AMP's "big picture". . . o picture drawn from AMf's 
tremendous backlog of experience In defense work. Wherever you ore, there's probably 
on AMF defense component or integroted system . . . o product of AMF experience . . . 
operating near you. • Guided missiles ride on AMF equipment to AMF launching sites 
... to be loaded, fueled ond fired by AMF-built equipment. Under the sea, AMF-built 
weapons wait for unfriendly submarines on the prowl. Along our borders, AMF rodorscopes 
search the sky for "stranger" oircratt. • There is little room for failure where the |ob is the 
notion's defense. And the nation looks to componies like AMF to design, test ond produce 
□ variety of defense products. With a wide range of experience in the most sensitive fields 
of defense work, AMF may well be the answer to your problems. ..in defense or industry. 



AMERICAN MACHINE & FOUNDRY COMPANY 




Saengers Describe Soviet Missiles 


Stuttgart— Two Gcniuiii rocket scien- 
tists revealed that the USSR has four 
long-range siirfjcc-to-surfacc missiles 
currently in pruduction or dev elopment. 

Dr. Irene Bredt-Saenger told .\vu- 
Tios W'rEK that she and her Itosband, 
Dr. Eugen Saenget, have assembled dc- 
tiiiled data on the Russian projects from 
conversations with scientists on both 
sides of the Iron Curtain as well as from 
published material. 

According to Dr. Irene Saenger, tlic 
Russians have two intermediate range 
missiles— the T-2 and T-4, also Icnomi 
ies|jcctivclv as the M-10? and M-102- 
and two intercontinental ones— the T-3, 
also known as M-104. and T-tA. The 
T-3 was an early development tv|3c. 

The rccentiv publicized ICBM wliich 
the Russians tested probablv is the T-5. 
.\ccording to Dr. Saenger it should go 
into production bv IQfiO. Its length is 
147 ft., launching vvciglit pins booster 
is 550,000 lb. Tlic engine seems to be 
driven by a kerosene-liquid oxygen pro- 
pellant producing a pressure of 425 to 
S50 lb. sq. in. in the burning chainbcr. 
Rated thn.st is 275.000 lb. Maximum 
speed 15,700 mph., range 3,000 mi., 
maxinuini altitude 915 mi. The missile 
is designed to e.irry a thcrmcnniclcar 


warhead and re))ortedly has number one 
priority among Soviet missile projccts- 

TTic T-2 missile, is a two-stage missile, 
according to Dr. Saenger and probablv 
is incorporated in T-5 in component 
form- Dr. Saenger, savs the T-2 first was 
tested in 1955 and since the beginning 
of the vear has been fired at the rate of 
one a week. Reportedly the Soviets 
have a stockpile of 20.000 T-2s. 

The head is round, length 98 to 125 
ft., bodv diameter 13.2 ft., launching 
weight '160.000 to 187,000 lb,, rated 
thrust 77,000 lb. and booster thrust 
273,000 lb. Liquid foci is used, burn- 
ing time 125 seconds, and propulsion 
impulse 9,300 sec.''tons. NIaximum 
speed is 9,300 niph, and range 1.700 
mi. with maximum altitude of 450 mi. 

T-2 bases are situated in Kolbetg. 
Poland. Licljim, Mcmcl, W'iiidau. Re- 
v'al, all in the Baltic states— directed at 
Scandinavia and 8\'cst Germanv— in 
Thuringia .and East Pomcrania-airned 
at Italy, and Czcclioslovakia— aimed at 
Germanv and ^\'estc^l Europe. 

A second Soviet ICBM, T-4.A. is im. 
dcr construction and lia.v licen tested, 
this year according to Dr. Saenger. It has 
cleltii-wings and T-fins. Its length is 59 
to 69 ft., laiincliing weight without 


booster 220.000 lb. Three engines witli 
kerosene-liquid oxygen propellant give 
the missile an impulse of 27,000 scc- 
tons. Range is between 4,000 and 10,- 
000 mi. The 2-stage missile will flv 
Leningrad-New York in 89 minutes. 

The fourth Soviet missile, the T-4 is 
50 ft. long, has a bodv diameter of 5.5 
ft. and a rated thrust of 77.000 Ih. 
Range is 512 to 1000 mi. This missile 
is based on the Gcniian .A-4 and the 
Soviet T-1 missile. 

Botli tlie Saengers have l)ccn Gcmiaii 
rocket researchers over 20 years. 

Tlicy workctl at the Vienna Technical 
Univcisitv- ill 1933 and 1934, got a re- 
.scarch order for the dcvclo|)incnt of 
an intcreoiitincnt-al roeket-boinbcr at 
Trauen (North Germany) and worked 
there until 1942. when Hennaun Gocr- 
ing eanaded the funds. 

Their report on the intercontinen- 
tal rockct-bonibcr appeared in 1944- 
nii.s report was found by the Soviet 
.Army as well as by the U. S. Annv. 

The Soviets considered the Saengers 
important enough to send an engineer- 
ing colonel. Grigori 'I'okaev, who lives 
in London now. together with Stalin's 
son Vasily and the present Soviet secret 
police boss Ivan Serov to get the Saen- 
gers at all costs, llie Russians failed. 

At present, tlic Saengers do rocket re- 
search at Stuttgart. 


NEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder*harness teke-up reel, built and approved under Spec. Mll-R-8236, Type MA-1 
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SPEED YOUR MISSILE PROGRAM WITH 


P/eeisioii Welded Sleinlese Steel, 


FROM THE LEADING PRODUCER 



Here's bow you can stretch your present overloaded engineering and 
production facilities on missile projects . . . 

Use the experienced designers at the Jet Division to develop structures. 
t;inks. and other air-frame parts of your missile . . . 

Use the complete facilities of our shcct-mctal shop, welding shop, and 
machine shop to make these missile components . . . 

Let our experienced tool designers and skilled press operators produce 
precision forgings in steel, titanium, and high alloys for the hardware 
on your missile. These forgings are so accurate in dimension and contour 
that most finish machining can be eliminated. 

Let us send a trained sales engineer to discuss your missile components 
requirements. 



ri^nium end Hlgh-Slloji Pelts 

OF JET ENGINE COMPONENTS 



«l ET DIVISION 

Thompson Products, /nc. 

CLEVELAND 17, OHIO 
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THIS HORIZON-TO-HORIZON 


Horizon-to-Horizon Camera Is Developed For Aircraft 



Bv George L. Cliristian 

New York— Ildti/uii-to-liorizon aerial 
cjmeia small and ligiit cnougli to be 
carried by single-engina fightt^^ec(m- 
iiaissance type aircraft lias been de\cl- 
oped bi' Pcrkiii-EIiiicr Corp., Nonvalk, 
Conn. Tbc ISO-deg. camera is designed 
for citrciiielv wide-angle tracking and 
mdeNing. 

.iinong its many applications arc; 
aircraft altitude and I'clncitv studies, 
course monitoring for naiigational 
training, geological siir\c\ing, prelimi- 
narv explorations of un|)opnfated areas 
and higlinas planning. 

Camera Size 

Called tlic ^fodcl 501 Ligiitwciglit 
i'racking Camera, tbc dciicc weighs 53 
lb. fully loaded, is 7 in. thick. 37J in. 
long and ISi in. deep, its 5 in. diam- 
eter scanning dome extends 5t in. 
below wmcr;i's mounting surface. 

I'lie Model 501 is a s«led-do«-n \’cr- 
sion of the 1.500 lb. Transsersc Pano- 
ramic Camera Perkin-Elincr des’clopcd 
for the .\ir I'Orce scseral seats ago. 

Model 501 uses the scanning-prism 
technique to ssipc an imago onto tbc 
film with a continuonsly-rotating prism 
instead of using a comentional shutter. 
'Ilie prism, which is corrected for tu’iii- 
iiing due to the lens power of the 
sc.mning dome, is a svcdgc-compcnsated 


double-dove tspe equipped with masks 
to assure uniform exposure of the hori- 
zons. Prism and film drises must be 
absolntcK uniform to insure precise re- 
jsroduetiou of the mieroscopic detail 
required in aerial photography. 

Other features of the canier.i's opera- 
tion include; 

• Suitability for both flat and stereo 
photogra|)hy. When set to take o\cr- 
iapping pictures, good stereo effects 
niav be obtained. 

• Provision of good resolution-411 
lines imn. on high-speed film e.ni be 
obtained in spite of the ultra-wide scan 
iiiiig principle used. 

Model 501 niai be pre-set for eom- 
plctch- .uitomatic operation, or it may 
lie operated mainialK from a recyssed 
control panel on the camera itself. 
Provision is also made for .starting and 
stopping the unit remotely from the 
cockpit. 


Completely Self-Contained 

The panoramic tracking caincni is a 
complctels sedf-contained package. 
Witliin ih e.ibinet is housed; 

• Reel for 1.000 ft. of 70 mm, filiii, 
enongli for a long reconnaissance mis- 
sion since the camera vises about 10* in. 


per exposure, 

whicli synchronizes i 
with plane’s speed ov' 


iipcnsation (IMC) 
cr terrain to freeze 
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motion and pro\ide razor-sharp pic- 

• Automatic intervaloiiicter to provide 
tlic desired exposure intcrs’nl and u\er- 
L.p, 

• Automatic exposure control to assure 
correct 61m exposure although the w idc- 
anglc lens has a Exed h'.6.3 opening, 
riiis is accomplished witli a servo slit 
svstem which automatically corrects 
exposure to match overall ambient il- 
lumination. Photovoltaic cells in the 
dome on either side of the prism pro- 
vide slit control impulses through a 
rclav-sen o and follow-up system. Differ- 
ent Elm speeds arc taken care of by a 
six-position range switch. 

• Automatic data recording— .\ system 
which projects data pertinent to the 
exposure directly on the image for cor- 
relation purposes. 

• Fail-safe operation which includes 
hnilt-in features to prevent damage to 
cc|tiipmcnt in the csciit of power fail- 
ure, fault'' film or other difficulties. 

Optica] system includes: 

• O^'ceti'-e— 3 in. F. 6.3 orthometar 
t'pc fixed focus type. 

• Mirror— Front surface reserting, 
graded coating for uniform field ilhimi- 

• Filters— Three aero filters: red. minus- 
bhic. clear. 

• Dome— H'pcrhemisplicric dome, pre- 
cision gruimd and polished. 

• Format-.Angular coverage -32 deg. X 
180 deg. Picture size is 2.375 X 9.325 

For a camera installation where tire 
jilanc of scan is at right angles to the 
direction of fiiglit, the photographic 
image would bc"bhirTcd were IMC not 
ptm ided to compensate for the velocity 


of the aircraft. TMC mechanism axially 
displaces the focal plane rollers os'ct 
which the 70-mm. film travels during 
exposure. Displacement is in a direc- 
tion to cancel image movement, is 
synchronized with the scanning prism, 
and is correlated to the speed and alti- 
tude of the aircraft. 

Scan time is adjustable and can be 
set as fast as i sec. 

Self-contained constant-speed inter- 
'•aloincter pro'ides exposure intcrs'als 
from 2-64 secs. 

Overlapping to 60% is possible. 

Since the camera repeatedly .scans 
across, rather than along a plane’s 
Eight path, it records a continuous 

Film mos'ement is intermittent 
while prism rotation is continuous. 

OFF THE LINE 


New plant uas recently built by Stra- 
toflex at l’'ott Wayne. Tnd., to help 
expedite deliveries of flexible hose as- 
semblies and fittings to the East Coast 





and Middle West. The 15,000 sq. ft. 
faciiitv is full'’ equipped to manufacture 
tlic Stratoflex line of products used in 
aircraft and industrial fuel, oil, liydraulic 
and pneumatic systems. 


RADAN 
IS : 
READY 


• RADAN 

commerciol version 
of GPL's famous 
airborne Doppler 
auto-navigation 
systems 

•RADAN - 
the global guide 
for which • 
civilian aviation 
has been waiting • 

is now availab/e I • 
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...and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL's famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless mavqin of safety. 

• RADAN - accurate; within 1% for ground speed, 

within '/2° for drift angle 

• RADAN — small: 4.4 cu. ft.— light: 89 lbs. 

• RADAN — operates without ground or celestial aids 

• RADAN — virtually maintenance-free 


Now in quantity production. RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
■ laboratory Incorporated, Pleasantville, New York. 



ManicM. 
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Here are nine Solar gas turbine uses! 
Can you think of more? 


SMAit-sizE soiAR 6AS TURtiNES offer a radical new power 
concept for forward-looking businesses. Their easy 
portability, high power-to-weight ratio and reliability 
make them ideally suited for applications beyond the 
scope of conventional engines. They are easy to main- 
tain, start instantly after long periods of inactivity and 
can bum a wide variety of fuels— including gasoline, 
kerosene, diesel oil and others. 

Shown above are only nine of the many uses for these - 
new prime movers— and additional applications are 
limited only by the imagination. To date more than 
1000 Solar gas turbines have been sold. They are serv- 
ing 35 different customers in more than 50 applications. 
Current production models— the 50 hp Mats® and 
500 hp Jupiter®— are being turned out in vhlume for a 
growing list of satisfied military and commercial users. 
And development work on a new 1000 hp Saturn engine 
is going forward. 

80 


For more than a decade Solar has been making 
important contributions in the gas turbine field. What- 
ever your business, whatever your special power needs, 
perhaps a versatile Solar gas turbine can provide the 
answer. For a new gas turbine brochure, write to 
Dept. D-83, Solar Aircraft Company, San Diego 12, 
California. Designers, devehpers and manufacturers of 
gas turbines, expansion joints and aircraft engine, 
airframe and missile components. 


SOLAR 



ENGINEERS WANTED. Unlimited opportunities, challenging 
projects, good living with Solar! Write for brochure. 


NEW AVIATION PRODUCTS 


Gage for Guidance Work 

Special gage for guided missile guid- 
..nce svstciii manufacturer checks 
gimbals for alimment (if c.ieii pivot 
u ith the ccnterrinc of the ginibal and 
ionccntricitv of one pivot «itli tlic 



otlier. .Ml three rc.idiiigs are indicated 
'inniltaneouslv on a tri]ilc-unit air gage 
iiiclicatnr. Dials nn gages arc graduated 
to 20 millionths of an inch. 

Federal Products Cotp.. 1 M-f F.ddy 
St-, Providence, R. 1. 



Avionic Heaf Exchanger 

Model RR20090 airborne eleeltonic 
lieat exchanger has nominal heat di-- 
sipation rate of 6,000 « . total for both 
fluid circuits while maint.iining maxi- 
■mim liquid outlet temperature of 
iSOF from sci level to 20,000 ft- 
Maximuni cooling air temperatures at 
this petfoniumcc rating arc 1111- at 
sea level and llSb' at 20.000 ft. 

Weight is ;0 1b. dr\. 

l.ear-Romec Division, Lear, Inc., 
Flvria, Ohio. 

Salt Bath Cleaner 

.Molten salt iMth cleaner and descaler 
for aircr.lft parts reconditioning e.in 



lie engineered for citlicr straight oxidiz- 
ing or cltctrolvtic hath; unit illustrated 
is an oxidizing salt biith installation. 

Kolenc Corp., 12890 M'estwood 
Are.. Detroit 21. Mich. 



Jet Engine Starter 

Hydraulic ground-mobile jet eogiiie 
starter ha.s been demonstrated to sbit 
the .\llison sOI-D-l turboprop in 40 


sec,; the P&WA J57 in 11 see. Iii 
both cases prime mo\cr horsepower 
needed was only about onc-tliird used 
by other systems for siniilat po«cr 
plants, the numufaeturer reports. 

Unit slioun is fitted with a 70-lip. 
lightweight aircooled gasoline engine, 
installations with engines from 50 lip. 
to 250 lip. arc available. 

Vickers, Ine- Detroit 32, Mich. 



Camera Exposure System 

Automatic exposure control system 
for still aerial and motion picture 
camera provides three operating range, 
each spanning three adjacent f. stops. 
Desired range is iiumu.ilK preset m 
relation to preiailing light and film 
speed, lens opening i.s then automati- 
c-ally controlled within selected stops. 

Poucr requirements arc 1! amp. 
at 24 v.d.c. I'hivironmentnl specifica- 
tions coniplv with M1L-C-G662a from 
-65F to 160F, 

J. A. Maurer, Inc., 37-01 31st St., 
l^ng Island City, N. Y. 
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WHAT'S NEW 



SERVING THE AIRCRAFT AND 
MISSILE INDUSTRY 

Diecraft’s special manufacturing techniques fly with our 
country’s leading planes and missiles. For twenty-five 
years the aircraft and electronics industries have utilized 
the skills which have made us a leader in the manufacture 
of special components. 

Let us demonstrate to you the type of service by which we 
have earned our reputation. 



DIECRAFT, INC. 


Publications Received: 

ADI'' Stations— i’i.il). Lcarcal Div ision of 
Lent. Inc., 3171 South Bundy Drive, 
Santa Monica, California, SI-00; 80 pp 
,\ list of pertinent data with more 
tiuiii 3000 radio stations suitable for 
automatic direction finding in flic 
United States, Canada and Mexico. 

Low Level Mission— In Leon 3\'ollf- 
Pnb. Ooubicdas & Companv, Inc., 
373 Madison Avenue, New 'forh 22, 
New York. S4.30; 240 pi). 

I'lie complete ston of the low-lcvcl 
•A.M'’ bombing of the oil refineries at 
Plocsti, Rumania, on August 1, 1043- 

Glass Reinforced Plastics— Kditcd br 
I’liillip Morgan— Pub. Philosopliical Li- 
bran- Inc., 13 East 40th St. New 
York 16, Nciv York. S13.00; 276 pp. 

The main object of tlii.s hook is to 
present tbe facts on the raw materials, 
i.c. the resins and gkiss, to describe tlie 
fa))rication tccliniqucs now in use and 
to discu.ss some of the problems of s|)c- 
cialiacd a|)pIications. 

Electronic Components Handbook— 
Prcirated for Electronic Components 
Liborators. Wright Air Desclopmcnt 
Center, and edited by Keith Henney 
and Craig W'lilsh-Pnh. McGrasv-IIill 
Book Compans-. Inc.. 330 AVest 42iid 
Street. Nesv York 36, New York. S9.00; 
224 pp. 

I his book furnishes data on resistors, 
eapicitors, rclas’s and switches as an aid 
in .selecting and appising tlic best unit 



B-52 Fuel Cell Test 


1’lils large B-32 fuselage fuel cell is being 
elicekcd for leaks at Goodyear Tire & Rub- 
ber Company’s Testing Station at Wingfoot 
Lake, near .Akron. O. The filled cell will 
stand for 30 davs. Anv leaks will slinw- on 
(he spceially lined cavity walls. 
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SPARE PARTS... ANYTIME. ..ANYWHERE 


“For want of a nail a battle was lost . ..” The old saying 
has a special meaning in aircraft maintenance— so 
little unavailable can ground so mighty a machine. 
Canadair has an enviable reputation in thatCanadair- 
buih aircraft Hy— and fly— and fly, because sales 
service and spare pans arc quickly available for 
Canadair customers anytime— anywhere. 

Fifteen technical representatives strategically located 
in Europe, South America and South Africa- backed 
by a highly eHicient service and spare purls organi- 


zation with air-freight deliveries, see to it that 
Canadair-buill aircraft get back into the air F-A-S-T: 
saving customers thousands of hours often lost on 
the ground. “For spare purls, you can count on 
Canadair— anytime— anywhere!” 

CANADAIR 

UIMITED. MONTREAL, CANADA 




The spirit 
is still at 
Roosevelt Field 



Thirty yeare ago, “The Spirit of St. Louis” 
took off from Roosevelt Field to initiate a 
new era of flight. Today, at this historic 
spot Anna’s creative engineering is also 
initiating a new era . . . designing and building 
inei-tial navigation systems, flight control 
systems, computei's, automatic gun dii-ectors, 
and othei- electronic systems foi' the age of 
supersonic airciaft and missiles. 

This takes imagination and exciting 
technology. Inteiested ? Contact . . . 

Garden City, N. Y. 

DIVISION 

jtjtwemcAfv BoscM /utAf/a 

CORPORATION 



VICKERS INCORPORATED 

DIVISION OF SPFSST RAND CORPORATION 
Aero Hydraulics Divisiors — Engineering, Sales and Service Olficcs; 


ADMINISTRATIVE and ENGINEERING CENTER I TORRANCE, CALIFORNIA 

DeparlmenI 146 a • Delroll 32, Michigan | 3201 Lomila Blvd., P.O. Box 2003 • Torrance, CollF. 

A,fc Hydreulici OiviUor Dhifkl Sain md Service ORicei; 
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for ii particular job so that t!ic maxi- 
mum reliability of the end product rc- 

Elemcnts of Gas Ds'iiainics—by II. W . 
Licpinan and A- Roshko— Pub. John 
W'ilev Si Sons, Inc.. d40 I'lmrtli .\vc- 
iiue. New York 16. New York. SI 1.00. 

This work einphasizes fundamentals 
dealing with the essentials of tliormo- 
di’namics, gas dynamics, basic equations 
of motion, higli speed aerodynamics, 
siscoits flow and experimental methods. 

Reports A\ailable; 

The following reports were .si»nsqrcd 
b\- the Office of Technical Scn’ices. 
United States Dcp.nttment of Com- 
nicrce. Washington 2s, D. C. 

,\ Large Barinm-Titanatc Aceeleroiii- 
cter for Shock-Velocity Measurements- 
bv T. A. Peris and C. W'. Kissinger. 
National Buteau of Standards; S.50; 
10pp.; (P.B. 121584). 

Creep Buckling of Integrally Stiffened 
AInmimun Alloy Panels-by C. W. 
King. North Americ-an .•5\iiitioii. Inc., 
for Wright Air Dcselopincnt Center; 
51.75; SOpp. (P.B. 121466). 

Survey of Low-Alloy Aircraft Steels Heat 
Treated to High Strength Levels: Part 
3— Irailure Causes;—!)} G. Sachs, Syra- 
cuse University for Wright Air Develop- 
ment Center; 52.00; SOpp. (P.B. 
I21667). 

Effects of Specimen Preijaratiun on Fa- 
tigue— by F. II. Vitovee and 11- I'- 
Binder, Unisersity of Minnesota for 
W' tight .Air Dcscldpmcnt Center; 51 .50; 
;3pp.; (P.B. 121576). 

How to Select an Air Coin))ressor of 
tlie Right Size and Type— Pub. by, and 
;unilablc from. The' -Air Compressor 
Rcscarcli Council. 27 East Alimroc. 
Chtaigo 3. Illinois. S-50, 11pp. 

.Abilities to Fit the Job— Pub. by, and 
available from. The Engineering 15c- 
ixirtment. ,Amcric-an Mutual Liability 
Insurance Compan;-. 142 Berkeley 
Street. Boston 17. Mass. 52.30; 143pp. 

ASTM Standards on Petrolcimi Prod- 
ucts and Lubricants (With Related In- 
formation )-l’ub. by, and available ftoni. 
The American Society for Testing Mate- 
rials, 916 Race Street, Pliitadciphia 
Pa. 57-50 cloth covered, 56.75 paper 
covered; 1096pp. 

Testing of Weighing Equipment— b\’ 
R.ilph W. Smith, available from Na- 
tional Bureau of Standards, U. S. De- 
partment of Commerce, AVaslungton 
25, D. C, 51.25; lS4pp. 



Regenerative Cooling of Rocket Engines 

by William H. Kaechele 

A research physicist in the Physics Department, Com- 
ponent Detelopment Ditirsron, Reaction Motors, Inc., 

Mr. Kaechele has been inoestigating the complex mech- 
anism of heat transfer as applied to the cooling of rocket 
engines. Prior to his affiliation with RMl in June, 

1956, he was employed in pressure instrumentation 
research for the National Bureau of Standards. Mr. 

Kaechele is a graduate of American UnioersUy (B.S. 
in Physics). 



A high performance liquid propellant rocket engine using conventional fuels 
operates at chamber temperatures of 4000°F. to 80(X)°F. and pressures 
generally in the range of 300 to 600 psi. Since no known, practical materia! 
retains its strength under these conditions, most liquid rocket engines are 
cooled by one of several means; film cooling, transpuration, or — most com- 
monly in engines with flight applications— regenerative cooling. Regenerative 
cooling is accomplished by flowing either fuel or oxidizer— or more rarely, 
both — through passages in or around the thrust chamber before injection- 
Th^ flow cools the rmambn w alls and, as an incidental beneflt, may in- 
crease engine efficiency about 1% as a result of increasing, by heating, the 
initial energy content of the fluid. 

Combustion temperatures are high; therefore the cooling fluid must 
remove heat at a very high rate. In the traditional power industry the 
required heat transfer rates rarely exceed 2000 BTU per sq. ft. per hour, as 
contrasted with over 5,000,000 BTU per sq. ft. per hour commonly en- 
countered in the rocket industry- For convenience, the rocket engineer uses 
the unit BTU per sq. inch per second and deals in heat flux rates of 1 to 20 
BTU per sq. inch per second. 

As the amount of heat transferred into a fluid is increased, the mech- 
anism of heat transfer goes through several distinct phases. At low heat rates 
and small differences in temperature between the fluid and the waU, heat is 
transferred by conduction into the moving fluid and by convection of the 
heated layer. Heat rates at these low temperature differences may be in the 
order of 0.01 BTU per sq. inch per second- At slightly larger temperature 
differen<»a (AT), local boiling on the wall commences- Vapor bubbles form 
and are swept away into the bulk of the fluid and absorbed by condensation. 
With this type of transfer, called nucleate boiling, heat rates become very 
large — in the order of 1-20 BTU per sq. inch per second, as indicated earlier. 

As AT is further increased, theh^t transferrate continues to increase 
until the bubbles are so numerous that the wall is completely isolated from 
the liquid by a vapor layer. This type of heat transfer is called film boiling. 
When the insulating layer forms, resistance to heat transfer from the wall to 
the liquid increases abruptly. Then, since the amount of heat being supplied 
to the metal wall is constant, and the heat being taken from the wall by the 
liquid is decreasing, the temperature of the wall increases abruptly, fre- 
quently causing a spectacular pyrotechnic display. 

Engineers designing regeneratively cooled thrust chambers need an 
enormous amount of heat transfer data for many fluid fuels and oxidizers. 
For example, the maximum heat rate obtainable— without burning out the 
walls— by utilizing the phenomenon of nucleate boiling, varies with inlet or 
bulk temperatures, pressures, and fluid velocities. Generally speaking the 
great mass of data available from the chemical, petroleum, and power 
industries is not useful to the rocket scientist because it is in a regime of 
much smaller heat transfer rates and low AT. At present there is no known 
method for extrapiolating this data with any reasonable degree of accuracy. 

Reaction Motors has pioneered the investigation of heat transfer 
problems in liquid-cooled rocket engines. A semi-automatic apparatus for 
the mass production of heat transfer data for liquid propellants was built by 
the Physics Department in 1956. Since many of the fuels investigated are 
corrosive, toxic, unstable, or highly energetic compounds, tbeir handling 
and measurement present interesting problems. 

The small group of physicists dealing with this phase of rocket resea r ch 
are a part of the large family of specialists comprising RMI's Physics 
Department, where both physical determinations and theoretical investiga- 
tion of rocket problems are challenged today and resolved tomorrow. 
Membership in this family is open to qualified men interested in this 
challenging and rewarding work. 


If you desire one or more reprints of Mr. 
Kaechele’ s article, or would like to receive fur- 
ther information about employment at RMl, 
write to Information Services, Reaction Motors, 
Inc., 14 Ford Road. Denviile. N.J. 
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Two Ground Ejection Seats 
Tested In Live, Dummy Runs 


Two icccnt demonstrations of zero 
altitude ejections arc shown on these 
pages. Pliotographs above show a live 
ejection made witli a British Martin- 
Baker Mark V ground level ejection 
scat; shots below demonstrate a North 
American seat tested with a dummy. 

Three-photo sequence at upper left 
show Sidney Hughes of the Royal Air 
Force being ejected in the Martin-Baker 
seat from a Grmnmnn F9I''-8T two-seat 
hglitcr-trainec during a demonstration 
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at N.ivy’s Air Test Center, Patuxent, 
Md. Test marked the first time a live 
2^ound-le^•cl ejection had been per- 
formed in the U.S. and Hughes is the 
second man to try such an ejection. 

Photos at upiXT left show Hughes 
i.mcrgii^ from the I''91'-8T as it speeds 
down the runwav at 120 kt. ,^t tenter 
he is about 80 ft. in the air, liis para- 
chute lias dcplovcd and his scat is fall- 
ing away. 'Ifiird picture Shan'S Hughes 
landing hard on-his head and shoulders. 


Sequence at top, right, ivas filmed by 
a different camera. After the ejection, 
Hughes said that he felt fine. 

Grumman, which plans to continue 
its evaliuition priigrani up to speeds of 
450 kt.. holds a contract to install 50 
of the Mark V Martin-Baker ejection 
scats in l*'9F-8T aircraft. 

Strip across the bottom sliows (left 
to right); anthropomorphic dummy 
seated in North American Columbus 
division-dcs eloped ground level ejec- 


tion scat. Next photo shows seat and 
dummy ejected from a cockpit mock- 
up of a T2J jet trainer. Note scrit's 
own eaiitcd rocket propellant helping 
seat to gain altitude rapidly. Ihird shot 
shows scat's parachute fully deployed 
(note that the Martin-Baker scat falls 
awav free without a parachute) and the 
dumnry's canopy beginning to open. 
Last picture shows dummy’s parachute 
almost fully opened as tops of trees 
become visible at bottom of the photo. 
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POWER 
OF THE 


FOR THE WINGS 

\ A / f A I ^ I I The brilliant new Britannia is 

^ V y I I I J only a part of the Bristol story 



Th® Bristol Thor ram|e1 prodiires grrat power at high Mach 
numbore in the upper air. Thor-typp roiiijoiB power the Hriatol/ 
Ferranti Bloodiioujtd flurface>to>aix miaailc, newly adopted os the 
moinetay of UK air defence. 


World's first supercharged turboprop, the new Bristol 
Orion doUvera full take-oif power at all elevatiorrs up to 2.1.000 ft and 
at all temperatures. It is a unique aohievomeut that will have a pro- 
found influonue on commercial aviation. 
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Another part is to be found in the design offices, 
laboratories, and prodnetion shops of Bristol Aero- 
Kngiiies Limited. Here, for nearly forty years, Bristol 
desigjiers have been prodticing power for tlie wings of 
the world. Power for defence. Power for civO air 
transport. 



World's most economical turbine engine, civil or 
military, the Prol'-os fri*o-tuibinc tm’hoprop tleliv(‘m 4. Ido lq>. It is 
also witiclj' I'Viiaa'iioii for tta Bcxibility of oporution, uiiiquu ijuioiiu-iS 
and utmost rvtiability. 



Leader In the lightweigni field — the Orpheus, here 
powering the Folland Onat, delivers moie thrust foi’ its weight tlian 
any other- typc-ti-sled i-ngini-. The Oipheiis has bei-n dovolopod for 
lightweight lightora, trainers and caeculivu ah-oraft. 


BRISTOL 

1 

Aero -Engines 

BRISTOL - ENGLAND 



Bristol Olympus — world record-breaking turbojet. Tho 

Olympus, holding the world altitude record for turbojet engines, has 
been ly|ie teateci at 10,0110 lb thrust — rooir powerful tliun uuy other 





The Jupiler nine-cylinder radial of IBBO was tho first 
Bristol engine nnd, at the height of its long eareer, was being built 
under lireiiee in 10 ditlcrent eountnaa. The aircraft shown Irere is a 
Bnstul Bullot. 
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Note: to precision-minded men at SIKORSKY 


Solving the unusual problem in valve requirements 

Proof. |X-rhaps, that Taitair can do the saine fur you. 
Case in point; this Taciair brake coiiii^l valve 

unusual characteristics make the valve ideal for 
'’itneumatic-emergency- provisions. 

Result: a precision brake valve for any service, 
having excellent control characteristics: Accurate 
"feel” in both application and release of pressure, due 
to low hysteresis and friction. Fast pressure response. 

through full range, without hunting or surging. High flow 
and low leakage in both actuated and rclea^ position. 
The valve has a small envelope and weighs only 1M lb. 
Reminder; on standard or sp«ial components, we 

precision valve problem. Evx:ry job we do is done on 
a personalized basis. It has been that way for 16 years, 
Tactair Valve Division, Aircraft Products Company, 
Bridgeport, Pa., BRoadway 5-1000. 


r. BRAKE. RESTRICT, CHECK ... with 


TACTAfR* 


MANAGEMENT 


Missiles Force AMC Logistics Appraisal 


By Claude 

\\'right-Patterson AP’B, Ohio— 
US.M'”s Air Materiel Commiind sees 
three reasons whv tlicrc must be major 
readjustments in its logistics In meet the 
iinjjact uf missile wttipou svylems: 

• Pace of activity by combiit units will 
increase at a niueli faster rate at the 
outbreak of war than it would if the 
\vea|jon sy.stems ufilizctl inamied air- 
craft. I'.ven in a state of constant com- 
bat readiness there will be no aetiul 
launching of missiles from US.M’' sites 

When war starts, the logistics system 
must spurt ahead from supply and maiu- 
tcnancc for relatively dormant units to 
sujjpiv and uiainteiumce for highly ac- 

• Dis|Krsat of operational biisc.s will he 
vastly increased, Uiiinanncel "bird.s" will 
be ready to go from numerous and 
widely scattered points, all of which 
must he fed at the higher pace imposed 
by cimibat. l''uel will he the major 

• Ocfermiiiation of the best places to 
store and assemble missile warheads 
will be more difficult than in the case 
of stores carried b\ manned aircraft. 
ITicre will he more alteruatiycs for con- 
sideration as well as more sites to be fed 
over uiore complicated communications 


Exact determination of the adjust- 
ments nftcssary to meet these condi- 
tions may be three to five years away, 
although .\MC already has started a 
program of changes to take care of its 
missile responsibilities. (.\\\' Aug. 19. 
p. 26; Aug. 26, p, 26.1 When the final 
approach is worked out. it is .ilmost 
certain to have ,i profound effect on the 
aircraft industry from the standpoint of 
sales, management responsibilities and 
indiistrv’s role in the supply and main- 
tenance fields. 

Logistics Research Division 

In order to meet the challenge in 
logistics and a host of related fields. 
•\N1C about a scar ago created a new 
Logistics Research Division in the Di- 
rectorate of Plans and Programs. It is 
hciidcd by Col. \'incent T, Cannon, so 
far heading a small staff of only 18 
persons. 

Ill additiim to six officers, two air- 
incii, there arc 11 civilians, ail carefully 
chosen for their talents and immunity 
to prcivures from any type of vested 
interest. 

Even at tiiis early stage, work of 
the Logistics Research Division merits 
dose attention from the aircraft indus- 
try. 

As USAF's partner in the design, dc- 
\ clopment, mamifacture, distribution, 
inaintcnimcc and management of 


Supersonic Voodoo Series 


weapon systems, it will most certainly 
feel the effect of what is done by the 
Logistics Rcse-.itch Division in perform- 
ing these missions: 

• Dcvelojjincnt and pursuit of a com- 
prehensive research program in US.-M'' 
logistics. 

• Supervision of scicrstific and technical 
logistics research studies performed bv 
research eontractors. 

• Evaluation of new and improved tecll- 
iiiqucs and systems. 

• &rv!ng as AMC contact |xjint for 
RAND Corp. studies. 

• Coordination of research performed 
in AMC. 

RAND, with headquarters in Cali- 
fornia. actually has been engaged in 
logistics studies for AMC for about four 


Logistics Laboratory 

So far, the |3ayoff has been spotty, 
but the consultant has in operation a 
realistic logistics system laboratory. 

In the laboratory, both maciiints and 
people arc used to simulate the entire 
routine of data production and process- 
ing. 

In oix;ration since last October, the 
laboratorv is now working on its first 
major c'xperimcnt— an exercise in the 
logistics of a missile operation. Other 
companies now working on improved 
data flow and equipment arc Sperry 



'llircc vcisions of the McDonnell Voodoo series fly in fotiiiation. F-IOIB (top. left) newest version of flic Ait Force fighter, is 
a two-plaec interceptor. F-IOLA (fotefroiinrl). heavy on aimament and long on range, is designed to deliver nucleat bombs and can per- 
(orm role of fighter. RF-101 (tight), operates as plioto-rcconiiaissancc unit with Tactical ,\it Command, 
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ssure compensator built by Arrowhead 


THE BLEED AIR DUCTING SYSTEM of the C-130 U a network of stainless 
steel tubing varying in diameter from \'A" to 4". It performs eleven func- 
tions including heating, air conditioning, de-icing and pressurizing. Using 
three compressor sources, the air ranges from 360°F. at 33 psig to 670°F, 
at 143 psig. 

With the ducting at an operating temperature of 670° the expansion 
factor is -00718 for each Inch of direct length. Pressure compensators 
were used to absorb up to 1.3 inches of growth in key locations in the 
220-foot ducting system caused fay the differential thermal expansion 
between the ducting and the supporting aircraft structure. 

This system, called a “balanced tension system" greatly reduced the 
number, weight andcomplexity of ducting supports and allowed reduction 
in the gauge of duct walls. On the Lockheed C-130, this system actually 
saved 113 pounds. 
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2300 Curry Street, Long Beach, CaU/ornm 


Riind and lntcriiafion.il Business Ma- 

Thc piojcct concerned with tlic ini- 
|MCt of missiles on logistics is only one 
of about -40 items on Col- Cannon’s 

Priority List 

In the top prioriti- list, some of the 
projects of interest to the aircr.ift in- 
dustry include; 

• ANiC under war conditions. Dctcr- 
iniiie whether the wartime concepts of 
the various segments of .AMC arc con- 
sistent with each other. .Analyze the 
tlcgrcc to nliicli .AMC can react to 
emergency conditions with a fast c\alu- 
ation of stocks in tlic sistcm. etc. 

• Data for top inanagemcnt. Determine 
the type's of data needed at each level 
to provide adequate control. 

• Engineering change control. Dc'clop 
criteria for evaluating impact of pro- 
l»scd engineering changes on logistics. 
Consider this along with operational 
impact in determining when or whether 
to adopt a proposed change. I'or ex- 
ample. the diflicultv of snpixirtiiig a 
design iinproicnicnt might offset the 
opciationai adiantagc that would result 
from the change. New tcelmiqiics must 
be developed for nuking engineering 
changes with minimum Iwcl-tiinc and 
loss of effectiveness, vulncrabilits- and 

• Initial sjxire parts procurcnient. Ana- 
lyze the entire concept of spare parts 
delivery, particularly in the case of go\- 


cmmciit-funiished ec|uipnient ivhcre 
the spare may not be needed for mam 
moiifbs following delivery of the com- 
ponent. Develop criteria for setting the 
duration of initial support. Evaluate Ibe 
feasibility of obtaining spares from 
tbe contractor’s own stocks as long as 
tlic end item is in |)ri)duction. Im- 
prove tlic methexis for estimating spares 
dcinands and casing Ibe stock system of 
parts after tlic initial service testing of 
tlie weapon system. 

• Maintenance of electronic cquijnncnt. 
Analyze the factors that impede US-Al' 
capability to maintain electronic gear. 
Study the possibility of redesign to sim- 
plify maintenance. Seek better programs 
to recruit, train and retain personnel. 
Oiic suggestion in this area would train 
young men while they arc civilians but 
planning on acti\-e duty. 

• Recording and reporting of data, Seek 
new, im|)rovcd tccimiqucs and equip- 
ment that can be used by bases, con- 
tractors. depots, headquarters and other 
scts'iccs. 'I’echniqucs should aim at fast 
transmission with minimum of person- 
nel. maximum accuracy. Coordinate 
contractor data processing systems with 
those of .AMC. .Analyze maintenance 
of records to seek the most efficient sys- 

• Vulneiabilitv. Develop techniques for 
determining relative vulnerability of dif- 
ferent logistics sv-stems. with attention 
to their costs and peacetime cffectiv-5- 

• Distribution. Develop techniques for 



MINIATURE 
THERMAL 
RELAYS 

with 

99.99% Plus 


Reliability 

SERVICE-FITTED 

SERVICE-TESTED 

SERVICE-APPROVED 

Our complete I 

environtnental \ 

testing laboratory 
samples and certifies 
daily production. 




New NORMALLY CLOSED REUYS NOW AVAIL- 
ABLE. They both meet cr exceed requirements for 
guided missiles and cdmplei electronic gear. 

fbey are hermetically sealed by bonding metal 
headers to high thermal, shock resistant glass 
housings. 

They open or close a circuit positively In 0.1 
second or other delay times. 

They cah also Be safely used as a ’’squib" Or 
timing irechanism. 


Temperature; — lOO’F. to -h450'f. 
Vibration: 20-3000 CPS el 40 G’s 
Shack: 250 Q’s 


BroehvTt canlaining complete ckar- 
' actemtfee and spvcifieatiorus available 
I npoK request. 

NETWORKS ELECTRONIC 
CORPORATION 


14406 OXNAAD ST., VAN NUYS, CALIF. 
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SCHEDULE AVIATION'S ONLY BUYERS' GUIDE 


.YEAR'S TOP-POLLAR APYERHSINS I/AIUE 


Dynamic changes — revolutionary new aircraft and powerptant de- 
sign; rapidly increasing developments in missiles, avionics, resets, 
ramjets, chemical and nuclear poweiplants; new technology, ma- 
terials and hardware, shifts in manufacturers and personnel; new 
buying techniques — call for the utmost attention from engineering- 
management, purchasing and military people. Published arm naily 
in December, AVIATION WEEIK Buyers’ Guide is depended on 
throughout world aviation as the only source satisfying the need for 
full-scale, up-to-the minute answers to year-round pur^asing 
problems, 

WHA)p NEW IN AVIATION PURCHASING 

AVIATION WEEK editorial teams throughout the U. S. and abroad 
iffi^ring the many thousands of vital purchasing facts 
that willfc lauded in the over S94 pages of the 1958 BUYERS’ 
GUIDE EttnCm, Information-gathering questionnaires are being 
^•nt m alQlwtaUi^ manufacturers and suppliers in the U,S. and 

isslles, avionics, supporting equipment, nuclear 
1 airport equipment will contain over 50,000 

..-.listings. Latest Air Force, Army and Navy 

and Airline- UralEffikAit practices — where to go, whom to see - 
will be reportWAt cl»ri»eteristjc AVIATION WEEK deuil. Special 
features will include a sninufacturers’ index, an all-inclusive prod- 
uct index and a W>Wgrnlwuiive listing of aviation distributors. These 
together with mtojr other fehtuies assure the greatest possible year- 
long usefulness the 1858‘'.pUYERS’ GUIDE. 

EXCLUSIVE BEflfflTS TO ADVERTISERS 

AVIATION WEIEK Annual Buyers’ Guide Sj^tion reaches aviation's 
largest audience of englReenng-management, purchasing, inde- 
pendent research and miutaiy pe^e — over M.186 paid subsci^ers* 
throughout the U.S^^d 88 countries. Additional circula- 

tion is gained throu^ domestic and foreign extra-copy orders from 
industry, military and scientific institutions. 

Soctionalized Format permits advertisers to position advertisements 
in the appropriate aircraft, missile, avionics, supporting equipment, 
nuclear system or airline and airport equipment section. Last year’s 
Buyers’ Guide carr|ed over 230 advertisers. 

Advertisers' produ^ listings are set in beld-face type and buyers 
are directed to advertisements for additional information through 
bold-face "advertisement pOM references’’. A special index of 
products advertised directs bi 4 «rs to the product information con- 
tained in advertisements throughout the Buyers’ Guide. 

In addition, advertisements keyed to reader senrice cards make it 
quick and easy for buyers to re<j)|Mt additiOiMl InfHroatibn about 
products and services advertised. ., 

Year-round selling power and impact of 1957 Buyengf OOffie adver- 
tising are shown by the over 10,000 readw inquiries recieiwd during 
the 1st six months 1957 from engineerinK^manageauntiptirchasing, 
and military people throughout the U.S. and abroad. fAnd they still 
keep streaming in.) Depth coverage of mariWSeturers is clearly 
indicated by the large number of reader service cards coming from 
vice presidents, purchasing agents, Senior Project Engineers, Design 
designers, structure, avionic and missile engineers etc., all with 
the same contractor. 

Special discounts on multipage and catalog-type space. Contact your 
AVIATION WEEK representative who is ready to help you plan 
your 1958 Buyers' Guide advertising to gain results. 
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Now 

Alcoa offers strong/ 

thin-wall precision castings 

70 pounds saved in new interceptor fuel system 


Avialion engineers have found (hat 
exterior aerodynamic requirements 
and internal space limitations trans- 
form today's jet aircraft fuel system 
into a plumber's nightmare. Neces- 
sarily large orihees and tortuous 
passages through and around other 
systems components have introduced 
the addition of scores of elbows and 
connecting fittings to supply a con- 
stant flood of fuel to the power 



plant. Until now, each additional 
fitting carried an unavoidable weight 
penalty. 

Now, thanks to new Alcoa pre- 
cision casting techniques, the fin- 
ished fuel system fittings used by 
one major aircraft company weigh 
30% less than they formerly did as 
sand castings. They perform better, 
too. Plaster east, in alloy 356-T6, 
with a wall thickness of .080 in. and 


a tolerance of plus or minus .015 in., 
these parts establish a new standard 
in aircraft fuel line castings. Not 
only are they half the thickness pre- 
viously considered minimum, but 
the tolerance itself has been halved. 
Although specifications still call for 
impregnation of these parts for fuel 
system service, they have thus far 
passed porosity tests without it. In 
fact, these plaster castings compare 
favorably with the soundness and 
strength of permanent-mold castings. 

Savings up to 20% in lime and 
money were realized by this com- 
pany when it was discovered that 
(he precision and concentricity in- 
herent in the fittings made it unnec- 
essary to prepare expensive adjust- 
able jig and fixture setups for finish 
machining operations. For the com- 
plete story on how this new de- 
velopment in casting techniques 
can benefit you, call your Alcoa 
sales engineer. He'll be glad to work 
with you in developing sound, light- 
weight castings that can save you 
time and money, Aluminum Com- 
pany of America, 1800-J Alcoa 
Building, Pittsburgh 19, Pa. 




THE ALCOA HOUR— Television’s Finest Live Drama, Alternate Sixiday Evenings 


dctcrininiiig Stock levels ttf different 
cchclon.s in tlic logistics ssstcin as well 
as reorder points and cycles. Investi- 
gate automatic tcsiipplt. which items 
could be handled on this basis and tlie 
impact of such a s'stcm on the flow of 

• Flyaway kit cont|xisition. Dm clop 
tt'chnic|ucs for building up tlic most 
effective flyaway kits foi Strategic -Mr 
Command and Tachcal -Air Command. 
Kits must protidc maximum logistical 
support, subject to limits on weight and 

Heavy Reseorch 

Some of tliis research work will be 
(lone in ,AMC. some by R.AN'D and the 
bulk bv rt'scatcli contractors. .At the 
outset there were about -45 projects, but 
tlic niimbct will \ar\ and the projects 
may be shifted in priority as circum- 
stances dictate. 

Record Year Logged 
By Canadian Carriers 

Ottawa— Canadian air carriers had a 
record year in 1956 with total opctal- 
ing tcscnucs of SISO.666,000 as aganist 

5155.127.000 in 1955, according to a 
report by \V. J. Mattlicws, cliairman of 
the Canadian Air Transport Board. 

Net operating iiicomt amoimted to 

59.153.000 compared with S6.316.000 
in 1955. 

Number of revenue passengers in- 
creased by 25% to 5.310.000' while 
revenue total was 147.-181 tons, up 
32% over the previous year. 

TTiere arc now 1.700 commercial air- 
craft registered in Canada. The seven 
largest air transport companies in Can- 
ada are Trans-Canada .Airlines, Canadian 
Pacific .Airlines, Pacific Western Air- 
lines, Maritime Central .Airways. Qiic- 
bccair, Transair. Ltd., and Wlicelct 
.\irimes. 

T’CA’.s gross revenue increased 18% 
over 1955. na.sscnger traffic was np 23% 
and airfreig"ht 20". CP.A had revenue 
increases of 55% on iiitomatinnal oper- 
ations. 24% on domestic operations. 

Pacific Western, operating with 85 
.lircraft. has done most of its work in 
the past two yciir.v on Distant Early 
3\'aniiiig radar network construction. 
I hiv jola now is almost completed, and 
tile Canadian Air Transport Board be- 
lieves other large air freighting jobs will 
come into being. 

Maritime Central inctca.scd its gross 
revenue bv 42% on domestic scheduled 
runs and entered the long-haul charter 
trans-Atlantic service. 

It also did some DEW line air cargo 
work. 

Quebccair. Transair and Wlicclcr 
services carried out most of their npera- 
tions in northern Canada on charter 
passenger and freighting operations. 



designed for 

jet pressure systems 


The RMC-Lindsay Pressure Cavige for Jet aircnift is made for e.'aeiisive 
cycling— will jiicet rigid endurance and over-prc.ssure re<iuircnvei\ls. Not 
even the most extreme conditions of shock, vibmb'on or temperature 
disturb its accuracy. Pressure nuiges from 1,000 to 15,000 psi. 

The R.MC-Lindsay Gauge is a bourdon tube type, using a iiuilllple 
coil, helical bourdon lube with the pointer attacdied directly to the end 
of the coil, The life of tlie Lindsay helical bourdon coil, as compared to 
the traditional "C" spring bourdon gauge, is more than 10 times greater 
and its proof pressure limits are ineteased by a factor of 3 or 4. The 
helical bourdon tube also eliminates the use of link.iges .'iiid pivots, im- 
proving the gauge's sliock resistance by a factor of 5 or 10. 

Tlie helical bourdon element is, of cour.se, not a new development. 
However, the RMC-Lind.say techniques in coiling, heat treatment, cali- 
bration and iimterial specifications ate nevv-and exclusive with RMC. 

Wlintcver >oiir high pressure g.iuge problems may he, why not let 
RMC engineering skill provide the answere. Write to either of the below 


ROCHESTER MANUFACTURING COMPANY, INC. 
22 1 RockwoDil Street- Rochester 1 0, N.Y. 
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DEW Line Adds 100 Minutes Warning 


Nearly 18 months ago, Avr*Tiorf 
W'eek’s Avionics Editor made a 
I 5.000 mile tour of the Distant Early 
Warning Line north of the Arctic 
circle in 25-bcIo«- zero weather to 
give readers a Erst report oir this 
l ital extension of our aerial defenses 
and its construction progress. (AW 
April 16. 1956, p. 62.) The noiv- 
coiiipleted DEw Line has been re- 
s'isifed to gii-e Aviation Week 
readers a detailed report on its opera- 
tion and the living conditions of the 
civilians who man this important 
outpost. 

By Philip J. Klass 

Point Barrow, Alaska— Distant Early 
^Vanling Line, a network of mote than 
50 radar stations stretching across 5,000 
mi. of desolate wasteland seseral hun- 
dred miles above the Arctic circle is 
now fully operational. 

Against cnems- [cts striking over the 
North Pole, the SS40 million DF,\V 
Line investment should buy 100 pre- 
cious minutes of advance warning time 


in which to muster continental defenses 
and launch strategic counterpunches. 

Existing DEW' Line radars are not 
capable of detecting intercontinental 
ballistic missiles. But «hcn suitable 
radars and countcr-ICBM missiles be- 
come available, these established bases 
in the far north, with their extensive 
communication and service facilities, 
will greatly facilitate erection of ICBM 
defenses. 

Civilian Manned 

-Approximately 95% of the roughlv 
600 persons who man the DEW Line 
arc civilians, employed by Federal Elec- 
tric Corp. (Division of International 
Telephone & Telegraph Co.) whicli is 
under Air Force contract to operate and 
maintain the line. 'Hiis represents a 
nesv approiich to operating a specialized 
military installation-an approach which 
might find application elsewhere. 

Military pscrsonnel arc stationed onlv 
at a handful of major radar stations, to 
make tactical evaluations and decisions 
and to pros’idc Air Defense Command 
icprcscntation on the DEW' Line, In 


Canadian sectors, there are both USAI' 
and RCAF officers. 

W'ith the DEW Line in operation, 
USAF lias released some additional de- 
tails on the new radar nchvork. Total 
number of stations is quoted at "more 
than 50.” but exact number of each of 
three sizes of stations and their locu- 
tions arc left to spccularion. 

Two basic tvpes of radar are cmplovcd 
on the DEW' Line; 

• Rotating surveillance, produced b\ 
Raytheon, provides nnilti-beam coverage 
which gives rough indication of target 
altitude in addition to precision target 
bearing and distance iniormation. Ra- 
dars are equipped u ith automatic alanii 
which alerts operators to newly detected 
target. 

• Stationary gap-filler called “Fluttar” 
and. made by Nlotorola is used to fill 
low-altitude voids in surveillance radar 
cos'ctage caused bi’ carth'.s curvature 
and/or high terrain between adjoining 
stations. Gap filler radar uses smaller 
antenna than rotating type, hence can 
be more conveniently mounted on 
towers ranging up to -100 ft- in height 


to acliiere low-altitude coscrage. Gap 
filler radar is believed to be a contin- 
uous-wavc ti-pc and mas cmplov mul- 
tiple azimuth beams to gise rough in- 
dication of target position and speed. 
When target penetrates gap-filler beam, 
automatic alarm is sounded, 

Three Station Types 

The three tipt's of DEAV Line sta- 
tions, their functions and the approxi- 
mate number of personnel based at each 
arc as follows: 

• Main station is ccuiippcd with rotat- 
ing radar, plus at least two gap-filler 
radars. 'Iliis tvpc station sen-cs as com- 
munications. data collection, inaintc- 
nance and supply center tor 8-1 2 smaller 
stations within its sector. Main site is 
inaimcd bv approximately 55 persons, 
some of w-liom are ros ing maintenance 
specialists, sisiting other sector sites as 
required. There arc helicscd to be 
three to five main stations along the 
',000 mile line. One is located at 
Point Barrosv. 

• Auxiliary statiou is equipped with 
same rotating and gap-filler radars as 
main station, but its physical plant is 
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Foster — Higher — HOTTERl 

Today's aircraft demand electric motors that can 
operate in ambients far above normal — at no sacrifice 
in efficiency. 

The lightweight Westinghouse aircraft gcarhead motor 
meets this challenge, The unique finned frame provides 
an extra-large area for dispersal of internal motor heal. 
An external fan and shroud channels air over the fins, 
driving off the heat quickly, efficiently. The rotor design 
itself provides an efficient inrerna/ circulation of air with- 
out the added weight of a separate internal fan. 


Result — this Westinghouse motor operates at a maxi- 
mum horsepower-to-weight ratio regardless of sunound- 
ing temperatures, 


Westinghouse engineers draw on 40 years of experience 
for specialized solutions to aircraft electrical problems. 
Why not take advantage of this experience by using our 
planning boards for your electrical needs? a-D3042 


you CAN BE su«E -tF iT^^^^stinghouse 

AIRCRAFT EQUIPMENT OEPARTMENT. LIMA, OHIO 
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only about half as big. Auxiliarv sta- 
tion is manned by about 17 people, all 
civilians- Tliere are believed to be about 
20 auxiliarv stations along the line- 
■ Intermediate station is smallest of the 
three types, equipped with gap-filler 
radars only and operated by only two 
civilians. As name implies, intermedi- 
ate station usually is located between 
two of the larger stations to fill in low- 
altitude voids. However, in some loca- 
tions two intermediate stations are used 
to fill tlie gap between two larger sta- 
tions because tenain or supply problems 
make it necessary to locate the latter in 
sites where ideal radar coverage could 
r.ot be obtained. 

Penetration Tests 

Scries of three penetration tests have 
been run against the DEW Line to 
check its effectiveness, according to 
Brig. Gen. Stanley T. Wray, chief of 
Electronic Defense Systems division. 
Air Materiel Command- These tests 
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indicate that the line is “100% effec- 
tive from the deck up to cxtrcmclv higli 
altitudes against bomber-size aircraft," 
Gen. Wray says. Witliout disclosing 
specific detection ranges, Gen. W'ray 
says the DEW Line radars "reaclj out 
farther and liighet than any nosv in mili- 

i'o foil enemy countermeasures ef- 
forts, radars are designed to permit rapid 
cliaiige of operating frequency. 

Elaborate scatter communications 
networks interlace all stations along 
the DEW Line and connect kev sites 
(usually main stations) rearward to Air 
Defense Command headquarters. Ul- 
tra-high frequency (UHF) tropospheric 
scatter provides voice and teletype com- 
munications between stations. VHE 
ionospheric scatter |)rn\'ides tcleh pe and 
limited voice coniinunieations back to 
ADC. Scatter equipment was made 
by Collins Radio Co. 

For routine lateral communication, 
an automatic dial tclcplioiic svstem pet- 


Hydrm/lic and Pneumatic ' 
Components for the ' 
Aircraft Industry 


TO PROTECT MILLIONS OF DOLLARS OVER MILLIONS OF MILES . . . 




MATS Utilizes Skydrol for proved 


protection from hydraulic fluid fire 


MATS madeathorouRh examination 
of fire-resistant Skydrol before 
selecting it for the cabin super- 
chargers of all Douglas C-118A's. 
Now JIATR has been using Skydrol 
for three years — around the globe, at 
higli and low altitudes, at arctic 
temperatures, in desert heat and in 
jungle dampness. No matter where 
it flies, MATS knows Skydrol will 
be there to do its job because Sky- 
drol is available the globe over. 
Today more than 700 airplanes in the 


world's major airlines are protected 
bj' Skydrol. They have logged over 
7,500,000 flying hours. This is im- 
pressive proof of Skydrol safety, 
especially when you consider how 
many hydraulic leaks occur in the 
average big plane per flight. 
Consider how many hydraulic fluid 
leaks in firc-sensitive areas show up 
in your planes per month. Skydrol is 
the key to peace of mind about 
these hydraulic fluid leaks ... it is 


a fire-resistant, lubricating chemical, 
not an oil . . , and the world’s only 
fire-resistant hydraulic fluid approv- 
ed by the C.A.A, 

JET OR PISTON-POWERED- 
there’s a Skydrol for every type of 
aircraft. It's just farsighted safety 
and good business to order all new 
aircraft equipped with Skydrol. And 
conversion of present fleets to Sky- 
drol is easy and costs comparatively 
tittle at overhaul time. 
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LONGER SERVICE LIFE -Actual a% in 

chcmiml and thcmul stability <if Sky- 
drol. ..it slretcho fwvioe life up to 16 


39 mI.'QR airlines 
NOW SPECIFYING $KYCflOl,v 


LAI Patiaera 

ANA Western 

lesce Alitalia 

Slick Swissair 

JAL United 

CMA American 

KLM Branllf 

LAN Delta 

TAI Noitheasl 

UAT Northwest 

Aiatnco Calhay Pacific 

S.O.A.C. Continentsl 

National Flying Tiger 


Pan American 
Canadian Pacific 
Trans-Caribbeen 
Riddle Airlines 
Panair de Brazil 
Alaska Airlines 
A.V.S.(Brazil) 
Elliioptan Airlines 
T.C.A 
S.A.S. 

Air India 
Capital 

Eastern Air Lines 


For more fact*, wrife lodoy fo-- 
MONSANTO CHEMICAL COMPANY 
Aviation Fluids Dept. AF-2 
N. §00 N. 12tli Blvd., St. Louie 1, Mo. 

Id c«n»d«: il9P»Dl9 Ltd-. Mo»ire«l 

SKYDnOL: RiQ. (7. S. Pal. OS- 



Where Ciealln Chenistiy Worts Wonders Fer Yes 



“It makes sense, Pete... 
the safest engine is a clean engine... 
and there’s no cleaner engine 
than a Gulf - lubricated engine!” 


Use new Gulfpride Aviation Oil 
Series D, the detergent oU, or Gulf 
Aircraft Engine Oil. the straight 
mineral oil. Either way, you’ll be 
keeping your engine clean, and 
playing It safe. 

Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean. 

That means increased periods between 
engine overhauls, because of less wear and 
tear on engine parts. 



AVIATIM PRODUCTS 


Gulf Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
D, the detergent oil. 

OuUpHde Aviation Oil — Series D. Deter- 
gent Oil — for greatest possible cleanliness in 
radial.inlineand horizontally opposed engines. 
Oulf Aircraft Engine Oil — Straight Mineral 
Oil that minimizes sludge and oU inlet screen 
deposits, keeping your engine clean and safe. 


finest aviation products 
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DEW Line stations provide small but comfortable quarters, including private bedroom (left) for each man. Number of recreation areas 
(right) depend upon size of station. Rccreaboii facilities Include photo dark room, sound movie projector, hi fi phonograph system. 


mils speedv connections between any 
two stations anywhere along the line. 
Caller can either dial the extension of 
part)- he wishes to reach, or dial connec- 
tion into the station's public addiess 
.system to page his party. 

Tactical information on radar targets 
(position, heading, altitude, etc.) is 
transmitted from outlying radar sites 
to main stations by type of data link 
which presumably permits automatic 
display of tactical situation in the sec- 

Two large radar scopes at main sta- 
tion console are monitored by civilian 
■’radicians" (radar operator-technician). 
One scope displays aircraft at high alti- 
tudes, the otiicr at low altitudes- When 
new target is sighted, data on the in- 
truder is set into data link transmitter 
bv means of series of console knobs, 
then instantly transmitted at piisli of 
a button. 

I'topo scatter links between stations 
each use two hy’perbolic antennas, ap- 
proximately 15 ft- in diameter. Dual 
antennas permit space diversity opera- 
tion for improved performance and 
|)rovide back-up in event one antenna is 
damaged. 

Arctic Economies 

Cost of building the DEW Line ex- 
ceeded by one-third the original S400 
million estimate. This overrun resulted 
from lack of previous Arctic construc- 
tion and logistics experience upon which 
to predict costs accurately. In the Arc- 
tic where fuel oil, for example, costs 
SlOO per barrel, it is good economics 
usually to make a higher initial invest- 
ment in order to save on subsequent 
operating requirements. 

In certain locations where extremely 
long tropospheric scatter range was 
needed. Western Electric decided to 
build extremely large (30 and 60 ft.) 


hyperbolic sector antennas rather than 
resort to higher power transmitters. 
Although initial cost of building the 
large antennas exceeded the cost of 
buying higher-power transmitters, the 
subsequent sas'ing in electric power con- 
sumption. and hcncc in fuel oil con- 
sumption, more than justified the large 
antennas. 

.Another interesting example of Arctic 
economics is the use of waste heat from 
the station diesel^cnerators and avionic 
equipment to heat the complete station, 
despite 50-below temperatures. Each 
station has a small oil burner for emer- 
gency and/or supplemental heating but 
in most stations this was not used last 


Men Who Mon the Lines 

Federal Electric's DEW Line em- 
ployes must sign up for an 18-month 
stint, get onlv a two-week vacation mid- 
way through the term, yet 70% of the 
men are married. 

Major attraction undoubtedly is the 


Company Confusion 

UndcTstandable confusion has resulted 
from the fact that American Telephone 
& Telegraph Company's Western Elec- 
bic division built the DEW Line and 
International Telephone & Telegraph 
Company's Federal Electric Corp., a 
field service subsidiary, will operate the 
DEW Une under USAF conbact There 
is no corporate relabonsbip between 
A.T. 4- T. and l.T- & T. The former 
is best known as The Bell Telephone 
System, while l.T. & T. is perhaps best 
known in the aviation industry as the 
result of its Federal Telecommunication 
Laboratories which developed Tacan and 
Navarho navigation systems. 


good pay. Salaries reportedly range 
from about S8.000 to nearly 520,000 for 
top supervisors. However, there ate 
other motivations. One married super- 
visor frankiv admits tliat he signed up 
because of “personal problems at 
home." Opportunitv to live in one of 
the few remaining outposts of civiliza- 
tion, which offers good hunting and 
Sshing, appeals to many. 

Chance to Advance 

Some young technicians, without en- 
gineering degrees, find the DtlW Line 
an opportunity to break into supervisory 
ranks. Average age of supervisors is 
only 32. average of radicians is 26, aver- 
age for mechanics is 30. Oldest man 
on the line is 40. 

Nominal work week consists of six 
nine-hour da\'S, with one day off. How- 
ever. there is little surplus manpower, 
particularly at smaller stations, so men 
are alwavs subject to emergency duty 

call and there is no overtime pay- 

Men are rotated among the different 
stations in their sector. This is par- 
ticularly important for the two men 
stationed at the smallest intermediate 
sites. Normal tour-of-duty there is 
about five or six weeks. Each man has 
his own private bedroom, small but 
comfortably outfitted, to give privacy 
when desired. 

Federal Electric carefully screens all 
personnel before hiring, then trains 
them for about six weeks in Streeter, 
III., before .sending them north. Con- 
siderable cate goes into the selection 
of chefs because good food, particu- 
larly pastn-, is important to moralc- 
One DEW Line chef reportedly worked 
at a top New York liotel, but wanted 
"to get awav from it all" for a year. 
A huge bowl of cookies, fresh fruit is 
always available for snacks. 

Eacli station has recreation facilities. 
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T/l 

electronic 

systems 


trim fat from 
your 'birds’! 


Tl-built guidance and control systems fit into extremely cramped 
quarters aboard many of the latest U. S. missile types. Using 
advanced miniaturizing methods and rugged TI semiconductors, 
Texas Instruments is playing an important role in the creation 
of missiles that fly farther and faster . . . with greater payload 
and reliability. 


Whatever the assignment. Texas Instruments is delivering pre- 
cision systems that save weight, space and power . , . including 
audio, sonar, radio, radar, infrared, and other systems for detec- 
tion, navigation, fire control, and communications as well os 
missile control. With a half-million sq ft of plant facilities in an 
excellent dispersal area and with over a quarter-century experi-, 
ence. TI is prepared to build virtually any electronic or electro- 
mechanical system to the most strict military specifications . 


NOW AVAILABIE; Bulletins on Tl- 
trenslstorized telemetering equipments. 
Write teday to — 


Texas Instruments 

INCORPORATED 


loe 



"HAM" radio station at each major site 
and oS-boucs iteration. 


althougli larger stations naturally arc 
better equipped. These include: higli 
fidelity sound system and record li- 
braiy, reading library, photo darkroom 
and supplies, sporting goods. Stations 
ate equipped with 16 mm. sound movie 
projectors and prints of the latest films 
are flown to and shown along the line. 

Each main and auxiliary station also 
is outfitted with a Collins "ham" trans- 
mitter and receiver whicli serves both 
as cmetgenes’ radio facility and a source 
of relaxation and occasional contact 
witli home. Rig is operated by licensed 
radio amateurs, of which there arc 
many among the radicians and super- 
visor. Soviet ham operators arc oc- 
casionally contacted, but conversation 
is quickly terminated when their iden- 
tity is established as Russian. 

A PX at each main and auxiliary sta- 
tion supplies personal needs like cig- 
arettes and razor blades. These arc pur- 
chased with coupons from books sold 
by Federal. 

Morole Good 

Some of Federal’s men have been 
on the line for ncarlv a year, going in 
advance of DF.W Line completion to 
ease the transition from Western Elec- 
hic’s personnel. Morale appears to be 
excellent and men to whom Aviation 
Week talked showed no obvious signs 
of homesickness or discontent. How- 
ever, by Arctic standards Point Barrow 
is a metropolis. Several miles from the 
radar station is a settlement of several 
hundred Americanized Eskimos and a 
few missionaries. 

Personnel attrition rate from all 
causes is running about two per cent 
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3000 PSI SOLENOID PILOT OPERATED 4 WAY 

3 POSITION SELECTOR- 

with. 125 psi Minimum Actuating Pressure! 


This solenoid vaive provides aieclro.hydrauiic controi of 
faii safe ciosed dive or speed brake fiaps and permits 
flaps to be extended and locked In any desired position, 
Spring return to neutral is augmented by actuating 
pressure, assuring positive action even in presence 
of contaminants or sitting, 

Operating at extremely low pressures, this Whittaker 
Solenoid Pilot Actuated 3COO psi nan-interflow Sleeve 
Selector Valve actuatesata pilot pressure ofoniy 125 psi. 
It is a high-llow valve— 12 gallons per minute for a 
>i-lnch tube size valve. 

Integral filters and provisons for manifold or stacking 
are provided. (Stacking height Is two inches.) 

Unlike conventional 4W 3P units of this type, the normal 
position Is a flow position and the blocked position is 
obtained by energizing Solenoid A and 
position by energizing Solenoid B. 

This unit, PIN 119476, is in production, 
designed to meet your requirements, will be designed 
at your request. 




4CTUATINE PRESSUIE 


TEMPERATURE. -SS'f to -i-S»‘ 

PRESSURE. Operalfng pressu 

PRESSURE DROP. Looped 

SERVICE FLUID. MIL-0-5S06 Hydraul 

ACTUATING TIME, Pili 
type are ir'Mrenlly fast 



W/tiUSM, 

CONTROL SYSTEMS 
Fuel • Hydraulic • Pneumatic 

Los Angeles • Seattle • Wichita 
Indianapolis* Baltimore 
Hempstead, Long Island 


r Complete Informati 


Wm.R.WhIttakerCe., Ltd. Dept. 358 

915 N. Citrus Avenue 
Los Angeles 38, Calif. 

Gentlemen: 

Please send me further Information on the Whittaker 
Solenoid Pilot Actuated Sleeve Selector Valve. 


Company 

Adfiraee 

City Zone Stale. 





CLEVELAND 


70 ~ 7 . . . DC-8. . . And now 880 . . . 

Landing gears for all three American jet transports are now in production or being 
designed by Cleveland Pneumatic. 

Here is what stands behind the finished gears for these three aircraft: 

The first Aerol gear was developed by Cleveland Pneumatic in 1926. 

More aircraft, commercial and military, land on Aerols designed and 
made by Cleveland Pneumatic than on any other make. 

You can use all this Cleveland Pneumatic design knowledge and manufacturing experience. 
Call us in at the start to produce the landing gear for your next aircraft project. 


PNEUMATIC DEAR 


Engineers at CPT work on a variety of aircraft and missile 
ENGINEERS projects. Benefits include good wages and associates, liberal 
profit-sharing, and interesting work. Write today, and tell 
us your qualifications. 


mmiMii pm Mm 


TOOL COMPANY 


CLEVELAND 5, OHIO 





CURE FOR CRAZY MISSILES 



SERVO CORPORATION OF AMERICA 


per month, according to h'eeleral spokes- 
man 'I’lierc ha\ e been a few discharges. 
At least one decided to return to col- 
lege, but most could not take the iso- 
lation from family. 

Second Tour 

Men who wish to sign up for a sec- 
ond tour of 12 months duration after 
completing present assignment will first 
get a month’s vacation, then a bonus 
..veraging perhaps 51,000 to SI. 500. 
Personnel receive free transportation to 
Sciittlc. Edmonton or Montreal for 
both mid-tour and tour-end vacations 
and their lease period begins and ends 
at these embarkation points. 


Men who complete tlieir second tour 
will receive another bonus. If any of 
tlresc indicate a desire to return for a 
third tour, they will base to first take 
a year off the line. 

Day-today operations of the DEW 
Line stations arc run completely by 
CTvilians, under a station chief. Me in 
turn reports to a sector siiperiiitcndciil. 
Ihc line is divided into Eastern and 
M'estern regions, each 'headed by a 
civilian manager. Top man is Richiu-d 
H. Cruzen. retired Navv adnur.il, who 
is Eederars vice president in charge of 
DEW' Line. Federal, and Cruzen. nat- 
urally fake their orders from tho Ak 


Digital Computer May Mean More 
Creative Freedom for Engineer 


San Francisco— Digital computer, al- 
TCadv an invaluable scientific and engi- 
neering tool, may sharply alter the engi- 
neer’s role and largely eliminate tfic 
frustrating 20-ycar lag between discov- 
ery of a new theory and its useful appli- 

This prediction was made by T. R. 
Bashkow of Bell Telephone Labora- 
tories. in paper co-authored by C. .A. 
Dcsoer, at the recent Western Elec- 
tronic Convention. 

"In the future an engineer will not 
be hired because he happens to be 
trained in some .specific design tech- 
nique,” Baskow predicts. "For if the 
procedure is well defined, it will ha\e 
alrcadv taken the fonii of a digital com- 
puter program. Tire concept of a man 
making a living, for example, because 
he liappens to know liow to design an 
insertion loss filter is obsolete. .A com- 
puter will do that faster, better, cheapet. 
'Ihis will free the engineer for creatise 
«ork for which there is, as yet, no sub- 
stitute.” 

High-Power Theory 

Tlic awrage engineer svill no longer 
be limited to using approximate solu- 
tions because he lacks the knowledge 
or time to appl\' more complex ideal- 
ized approaches. ",A conceptually diffi- 
cult new method of solution need no 
longer be applied only by the inventor 
mid those few who niiderstand all its 
details,” he said- "If the technique can 
be coded (for computer use), it be- 
comes immediately available to all who 
mav wish to apply it.” 

Network theory, and the design of 
networks, is one of the more complex 
aspects of electronic circuit engineering. 
Recently developed techniques for 
using digital computers to solve network 
design problems greatly speed solution 
lime as well as providing more accurate 
(idealized) solutions instead of approxi- 
mate solutions previously possible. 


For example, network circuit design 
problems that previously required five 
months to solve ate now being com- 
))letcd in two hours at Bell Laboratories 
using an IBM 650 computet. Bashkow 
told Avi.stio.n W'eek. 

Before the advent of digital com- 
puters, any solution which could nut 
be solved in a short time with a slide 
rule or desk calculator was considered 
"academic” and thus useless to the 
design engineer,” Bashkow said. 
Stimulate Theory 

Bashkow predicted that the digital 
computer would prove a "vigorous stim- 
iiklnt to theoretical thought and not, as 
sonic have claimed, a substitute for 
thought,” because the computer trans- 
lates complex theory into useful nu- 
merical answers for engineering design- 

In tlie field of network design, the 
potentialities of the digital computer 
now challenge the theorists to invent 
new design tc'chiiiques which do not 
restrict themselves to the classical ideal 
inductances, capacitances and resistances 
but which take effective iiecount of their 
natural parasitic elements, Bashkow 

Digital computers may eliminate 
what now is known as circuit theory, 
broadening the engineer’s horizon to 
sv-stcin theory. Bashkow said, lie com- 
pared this to the transition from the pre- 
vious technique of designing multi-sec- 
tion filters on a scction-by-section basis 
using simple computations to flic more 
recent insertion loss design technique 
which considers the filter as a vvholc- 
The greatly increased cum|)utatioii re- 
quired for the new filter design tech- 
nique presents no problem because of 
digital computers. 

Effect On Education 

Computers will have a profound ef- 
fect on engineering education, Bashkow 
predicted. They vvill accelerate the dc- 
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MODULIZED 

SERVO SYSTEMS 

QUICKL.V INTERCHANGEABLE . . . EASILY SERVICED 

• Miniaturized • Lightweight . Simpie, tast instaliation • Meets MIL-E-5272 
• Can be hermeticaliy seaied with dlmensionai changes 


iOSTER TYPE 

SB.980S-0I 

SB-9805-02 

SB-9805-03 

SS-980S-11 

Motor 






26v 

115v 

1 15v 

26v 

Control Phase Vottaea 

26v 

115v 

1 Ibv 

'ikv 

Freauencv 

400 

400 


400 






No Load Speed 

10,500 

10,000 

10.000 

10.500 

Generator 





Excitation VoKaga Phase 1 

26v 



26v 

Output Phase 2 

U.Ov/lOOORPM 
100,000 Ohm 



7.3V/1000RPM 
100.000 ohm 


,01?v 




Wobble Voltaae 

,007v 



,007v 

(Power Excllatloril 

3.5 watts Max. 




Llneari^ 

U.b% to 4000 
RPM 



U.b% to 4000 

Potentiometer 





MecMnlcal Rotation 

- 360’ 

360* 

360“ 

360“ 

Resiatancs 

1000 ohms 

bO, 000 ohms 

bU.UUU ohms 

IM(5 Ohms 

Accuracy of Total Keaiftance 

±5* 

■•-5% 

-t-5% 




350“ 

353“ 

358“ 

Servo Blotit Unit 





Ambient Temoerature 

-55X to 72'C 




Altitude 

55.000 feet 

- 1000 feet to 
55.000 feet 

-1000 feet to 
55.000 feet 

- 1000 feet to 

Lite 

3000 hours 

3000 hours 


3000 hours 







1000: 1 

33STi 

rem 

18,880: 1 


Section 4.11 
MIL E 5277A 

MIL-E-5272A 

Section All 
MIL-E-5272A 

Section 4.11 

Backlesh 

Anti-Backlash 
eear nn not 

1" 

1” 

Anti-Backlash 
_gear on pot. 

^IhouFVoiiii^Stnor “ 

11. 8v 




, Output Voltage— Rotor 

10.6v 




^IStJtch Brake 





Input Voltage 


lOOv dc 

lOOv dc 


Input Power . ( . 


2.0 watts Max. 

2.0 watts Max. 




b milliseconds 

Smlllsecords 1 


Operate Tim^Oe-AneriCMt 


20 milliseconds 

20 milliseconds 




Other products include molor- 
gear-lrains, synchros, AC drive 

anistn assemblies, motor lachs, 
servo torque units, reference and 
tachometer generators, actuators, 
motor driven blower and fan 
assemblies and fast response re- 


write for further information TODAY, enclosing details of your requirement. 


MANUFACTURING COMPANY 

Your Roiaiing Equipment Specialist 

Avionic Division 


Engineers For Adva 
Interesting, varied v 
Contact Mr. Zelazo. 


iiiand for men trained in fuiidainctitals 
rather than in specialized details. 

"Future engineers will not be worthy 
of the name unless thc\- are equipped 
to look effectively and almost exclu- 
sively at new situations in order to for- 
mulate the problems and seek their 
solutions.'’ Baslikow said. 

Expansions, Changes 
In Avionics Industry 

Minncapolis-Moncvwcll has formed a 
Military Products Group, consisting of 
its Aeronautical division. Ordnance di- 
s’ision and Boston division, headed by 
Steplicn F. Keating, vice president in 
charge of the company's .Aeronautical 
division. New group includes 1,000 
graduate engineers, employs more than 

9.000 people. 

Otlier recently announced expansions 
and changes in the avionics industry in- 

• Servomechanisms, Inc. has purchased 
certain assets of Precision Components. 
Inc., New Cassel, N. Y. Herman 
Sabath, former principal officer of the 
latter 6rm has been named senior proj- 
ect engineer for Sersomcchanisms’ 
Mcchatrol division in M'estbiiry, N. Y. 

• Indnstro Transistor Carp, has opened 
initial manufacturing facilities at 87-31 
Britton A\e., Elmhurst, N. Y. Sales 
offices remain at 649 Broadwav, New 
York City. 

• General Transistor Corp. has ac- 
quired Elsin Electronics Corp., Brook- 
Ivn. N. Y. New subsidiary svill be 
lieaded by Norman Jacobson. 

• Telecomputing Corp. and the Wil- 
liam R. Whittaker Co,. Ltd. Iiavc 
merged retaining the former's name. 
W'ilTiam' Whittaker becomes cliairman 
of the board of directors. 

• Electronic Engineering Co. of Cali- 
fornia, Los Angeles, has purchased 12i 
acres adjoining its new laboratory for 
expansion and construction of new 20,- 
000 sq. ft. plant for its subsidiary The 
Engineered Eicctronics Co. 

• Magnetic Controls Co., Minneapolis, 
has added 7,500 sq, ft. of new facilities 
bringing total to 20.000 sq- ft. Com- 
|3au)- has quadnipied floor space and 
personnel in past 18 months. 

• Stackpole Carbon Co. has opened new 

37.000 sq. ft. plant in Kane, Pa., for 
production of ceramic m.sgnets. 

• The Narda Microwave Corp., Mine- 
ola, N. Y-, has added word Microwasc 
to corporate name to reflect its actis ities 
in tlic microwave test equipment field. 



Avionics Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 

THE NEW X-13 VERTIJETis another example 
of the technical break-throughs Ryan U 
achieving in aviation. You’ll find the same 
high level of advanced engineering in 
every phase of Ryan's work in avionics. 

SYSTEMS ENGINEERS • SYSTEMS ANALYSTS • 
CIRCUITRY • DESIGN ENGINEERS • SERVO DESIGN 
ENGINEERS • PACKAGING ENGINEERS • ETCHED 
CIRCUIT ENGINEERS • MICROWAVE TECHNICIANS 


1 Alrcrsft Control SyslAmi 

Ryan is the right sizefor you— big enough for 
complete responsibility on challenging 

in the shuffle. And, Ryan is located in 
clear-sky San Diego, world famous for 
beaches and casual living. 


RYAN 


AERONAUTIC 


...Itornlo^' 


Here'S the SMALLEST and LIGHTEST 

Quick Disconnect in the Air...l 
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... Amweld® stands for quality 



AMERICAN WELDING 

The World't Lao6ifig Monufaclurer of Welded Kings 
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FILTER CENTER 
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► Nip and Tuck— Hughes Aircraft and 
Gcnetai Klcctric are running neck and 
neck for distinction of being nation's 
largest producer of military electronics 
equipment- Although Hughes docs not 
release Egures on its annual sales, and 
CK does not break out its defense elec- 
tronics from total conipanv sales, each 
is expected to approach S400 million 
this vear in militars electronics business. 

► Sii|>cr-Spccd Memory — Cryogenic 
memory cell, with response time of one 
lumdred millionth of a second (0.01 
microsecond) has been developed by 
rntemational Business Machines Coip. 
New cell, consisting of miniature 
printed circuit of metallic le-ad. must 
be operated at near-absolute zero 
( — -ISO.Th'l. Dcwice requires onlv about 
one third the driving current needed 
for prexcnt-da\' ferrite memors elements. 
IBM says. 

► Unusual Twist— In a period when 
mam' companies are eagerly seeking to 
expand their field of activity, Svlvania's 
Flectronic Systems division has an- 
nounced tliat it "will concentrate in 
fields in which it has prosen experience 
and established competence and will 
not attempt to obtain business outside 
these areas." This statement of policy is 
part of new report on division's capa- 
bilities. 


► 1' leet Air Defense-INTACC is name 
of new experimental intercept tracking 
and control console dcxclopcd by Cor- 
nell Aeronautical Laboratory and re- 
cently eriiluatcd by Nary for fleet air 
defense. Equipment is designed to 
simplifr task of shipboard air controllers 
in directing interceptors to target. 

► Signed on Dotted Line-Recent con- 
tracts awards announced by number of 
avionics manufacturers include: 

• Collins Radio Co, will pros idc com- 
munication and navigation equipment 
for Pan American World .Airwavs new 
jet fleet, 22 Boeing 707s and 2? Douglas 
bC-Ss, under contract exceeding naif 
million dollars, 

o Radio Coqioration of America re- 
ceived SI.? million Navy BuShips con- 
tract for development study of an ultra- 
high-speed digital computer and data 
processing system. 

• Sperry Gyroscope Co. received S-1 
million Air Force contract for produc- 
tion of its AN/.APN-59 airborne search 
and navigation radar. 

• Admiral Corp. received S4.? million 
Nilvv BiiAcr contract for airborne radio 
receiver-transmitters, a S5.5 million 
.\nnv contract for receiver-transmitters 
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WHO can help you solve 
aircraft roller bearing problems best* 


IVATT — to be sure ! 


\ 


DESIGN EXPERIENCE: HYATT has designed an 
•afl roller bearings than any other produce 
Oiir wealth of know-how- assures belter solutions to tc 
temperature and rpm problems— /aster.' 


2 PRODUCTION FACILITIES: HYATT has the tooling and 
the latest electronic gauging equipment to produce the quantities 
you need and still maintain prototype quality. 

3 WHOLEHEARTED COOPERATION: HYATT engineers aren’t 
hidebmind — they're always glad to explore new and unorthodox 
designs you may propose to solve your problem. 


progress 



Remember— when you need a "bearing barrier breakthrough"— you'll gel MORE 
help from HYATT! For size ranges and load ratings el HYATT Precisian Aircralt 
Bearings, request Catolog A- 56 from Hyatt Bearings Division, General Motors Cor. 
porotien, Harrison, New Jersey, Pittsburgh, Chicago, Detroit and Oakland, California. 


Mir-ttOM.1. BCJUUHGS 


FOR AIRCRAFT IIMDUSTRY 


for hclicopteis, and a Navy BuSInps 
contract for over S2 million for a radar 

• Eclipsc-Pioncet announces a Sl.l mil- 
lion order for PB-20 transistorized flight 
control systems for* use on Convair's 
S80 jetliners. Eclipse says it flight 
control will be used on new fleet addi- 
tions of 17 air lines. 

• General Instrument Corp.’s .Mica- 
mold Electronics division has received 
•Army contract to develop methods for 
producing capacitors with reconstituted 
natural mica in order to case U. S. de- 
pendence upon foreign sources. 

► Sienicns-Piite— "W'orld's purest sili- 
con” is claimed bs- W’cstinghoiisc Elec- 
tric Corp- with impurities le.ss than one 
part in six billion. M'estinghonse says 
it will license other companies to use 
silicon refini:ig proccs.s, des eloped out of 
Icchniques devised by Siemens & Halske 
and Sicmens-Schuckcrt Companies in 

Germany. 

► Too Many Trade ShowsT-Survey by 
Electronic Industries Association (for- 
merly RFITM.A) indicates majority of 
its members prefer only tsro trade 
shows per vear, less than ls% fasor 
more than four. Average cost of ex- 
hibiting at trade show is S1.916. an 
increase of 1-1% os'cr previous year. 

► Growing Crystal Filter Market— At- 
tractive advantages of crvstal filters may 
double the market for quartz crystals, 
previously used solely for frequency ref- 
erence purposes- Prediction was made 
bv Irving Azof! of the .Armv Signal 
Siipplv Agenev at W'estein Electronic 
Convention. Azoff predicted that use 
of crystal filters would grow slowlv. but 
■'in time a large percentage of the 
2s0.000 coinincrcial two-way radio com- 
imniication sets purchased eacli vear 
will contain quartz crvstal filters.” Olti- 
inate peacetime market may exceed 
’00.000 filters per year, Azoff said. 

► Nuclear Communications?— Armv’s 
Signal Engineering Laboratories arc in- 
terested in possible applications of 
gamma radiation and neutron cnergv to 
communication and surveillance prob- 
lems, Dr. Harrison J. Merrill reported 
during recent Western Electronic Con- 

► High Definition CRT— Cathode rav 
tube whose face is coated with fine-grain 
transparent phosphor, reportedly ca- 
pable of giving resolutions of 0.001 5 in.. 
was displayed by (General Electric at 
Western Electronic Convention. Sim- 
ple color tube, suitable for radar dis- 
plays. can be made bv applviiig (wo or 
more transparent layers of different 
phosphors. Change of color displav is 
accomplished by changing anode volt- 
age using one or more electron guns. 


A. W. HAYDON COMPANY'S 


•ELAPSED TIME INDICATORS 
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JET 

SIMULATORS 

by CURTISS-WRIGHT 


Crews for U.S. Air Force Giant 

BOEING B'52 let Bomber 

pre-fly GLOBAL MISSIONS 
in the electronic SIMULATOR 


Before crews of the USAF's biggest and fastest 
bomber take to the air, they have mastery of their 
aircraft. Hours of flying in the Boeing B-52 Simu- 
lator built by Curtiss-Wright have coordinated 
each man to his job . . . and the crew to its team 
function . . . down to the exact reading of every 
instrument of the plane in flight. 

Similarly, integrating the coming jet transports 
into today’s complex traffic patterns calls for ex- 
perience that can no longer be gained in the air 
alone. Crews must be acquainted with new flight 
and communications procedures, holding tech- 
niques . , . with new navigation aids and airborne 
equipment. This calls for precision flight simula- 
tion — on the ground. Already, such major airline 
operators as Pan American World Airways have 
planned DC-8 and Boeing 707 familiarization 
programs built around Jet Simulators designed by 
Curtiss-Wright. The airlines and the military alike 
have selected Curtiss-Wright on the basis of its 
proven experience with every type of Simulator. 

Simulators by Curtiss-Wright realistically re- 
produce every aspect of aircraft operation, with 
the highest precision and fidelity in the industry. 
They add to the safety of flight, save millions of 
dollars and thousands of man-hours yearly for 
both commercial and military operators. 


OIIDTICC U/DirUT nCllMn trqmmg equipment licensed under basic 
bUnMoO'liniUni ULnmLL patents of R. C. DEHMEL AND CURTISS- 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal -British Licensee: 
Redifon ltd., London - French Licensee: Societe d’Electronique et d’Automatisme, Paris 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Subniiniaturc relay, Type 47, provides 
continuous duty to 200 C and inter- 
mittent duty to 250 C. Unit weighs 



0.5 oz. and measures approximutcis’ 0.75 
bv 0.52 by 0.87 in. Manufacturer: Rcl- 
tron Cotp., Newton 58, Mass. 

• Magnetically-held automatic discon- 
nect switcli disarms when energizing 
voltage drops between 15 and 5 \olts. 
According to tlic manufacturer units 
will withstand vibration frequencies to 
500 cps. at lOG loads, occupy less than 
2.5 cubit in. and weigh 4 oz. Switches 
arc available in single-pole and double- 
pole models from Ceat, Inc.. 110 Ionia 
Ave., N.W., Grand Rapids, Mich. 

• High Reliability capacitor, Tvpc 
B-125, is said bv the manufacturer to 
meet all rcquirciiicnts of proposed 


spcciScation Mil-C-14157A. Capacity 
drift with temperature from — 55C to 
125C is less than ±5%. Insulation re- 
sistance exceeds 50,000 nicgohms/nifd. 
at 25C. Units are available in 200, 400 
and 600 volt ratings and in all stvlc 
cases. Manufacturer: Electron Products 
Co., 430 N. Halstead Ave., Pasadena, 
Cal. 

• Tube base mounted silicon replace- 
ment for the 6x4 full wave rectifier, 
S6X4 will ping directly into the same 
tube sockets. Unit features an output 
of 85 ma. d.c. maximuin, input voltage 
of 400 volts rms., and ma.ximum peak 



current of 225 ma. Maximum PIV is 
1.250 volts and voltage drop is 6 volts 
at 70 mu. Produced by International 
Rectifier Corp., Ei Segundo. Cal. 


Senl NOW 

^OuA COplj 0 ^ 



OESCJUBING ova 4000 TYPES 
Of CASJaS AW WHStlS 



DARNELL 


assure... 

1. LONGER EQUIPMENT LIFE 

2. GREATER FLOOR PROTECTION 

3. EASY EQUIPMENT MOVABIIITY 
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PIONEER-CENTRAL INTRODUCES NEW FLIGHT 
INSTRUMENTS FOR JET AGE REQUIREMENTS 
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VERTICAL VELOCITY INDICATOR 

MODEL I6S4 


Dcsisned to meet the exacting Jighting and 
performance requirements of jet age com- 
mercial, military and business aircraft, Pionccr- 
Central’s new Vertical Velocity Indicator features 
integral lighting and rapid response indicatioi 

Rapid response enables the pilot to quickly establish 
and mainiain uniformly precise rates of ascent and 
descent during climb-out and let-down — a 
in today’s high-density traffic zones and at the high 
speeds of modem transport aircraft. 

Another new feature — integral lighting — reads white 
by day and red by night. Red — the color science has 
proved Ijest suited for “dark-adapted" eyes — provides 
sharper readability. 

Model 1654 complies fully with lighting specifica- 
tion MIL-L-25467Aand is CAA approved toTSO-C8a. 
Units arc available in either standard 3' bezel or 
clamp-on style mountings. 

Turn-and-Slip Indicator, Model 3922, is another 
new member of Pioneer-Central’s family of fine 
instruments. It. too, provides integral lighting for 
Ijetier readability, reading white by day and red by 
night. Like its companion, at left, it complies fully 

Pioneer-Central Division 



TURN-AND-SLIP INDICATOR 

MODEL 3922 


with lighting specification M1L-L-25467A 
' and is CAA approved to TSO-C3a. 

Equally important are two additional design features 
—provision of a power failure indication and reduced 
weight. Should power fail at any time, the flag shown 
at “ofl” position, upper right, instantly informs the 
pilot the instrument is inoperative. Reduced weight 
and simplified installation are achieved by the use of 
a g>ro motor design operating from a single-phase 
400-c)cle AC power source. A similar unit is availatile 
with inclined gimbal for insialiation in tilted panels. 

Turn-and-Slip Indicators of various types are avail- 
able to operate from single- or three-phase AC, DC. 
or air power sources. Companion instruments are in 
process of design and production — Airspeed Indica- 
tors— Fuel Flowmeter Systems— Breathing Oxygen 
Equipment. 

For complete specifications write Pioneer-Central 
Division, Bendix Aviation Corporation, Davenport. 
Iowa. West Coast Office— 117 E. Providcncia, Burbank. 
Calif. Export Sales & Service— Bendix International 
Division. 205 East 42nd St., New ’t'ork 17, N. Y. 


Pioneering Is Oar Business 
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BUSINESS FLYING 



Performance Rises in Supercharged Gull 


By Richard Sweeney 

Los Angeles— Trccker .Amphibian. 
V. ith high gull wings, supercharged 
pusher engines and the high drag nor- 
niiil to boat hull configuration, yields 
excellent pcrforaiancc for its class and 
has good Bight characteristics. 

Basically a Piaggio design which has 
been in use with Italian N'avv for some 
years, the plane was redesigned for 
U-S. certification under C.AR 3 Stand- 
ard Category. Official designation is 


P-1 36-L2, using Lycoming GSO-480- 
-\IA6 engines rated at 540 hp. each for 
takeoff, and three bladcd, constant 
.speed, full feathering Uartzcll pro- 

F.arlier model, now kiiomi as the 
Standard, was P.156.L1, used Lycom- 
ing 270-hp. GO-480-B1 engines (AW 
-•\ug- 29. 1955. p. 70). 

Planets fabricated in Piaggio’s Genoa 
plant. Wings, hull sections and em- 
pennage units with all cables, plumb- 
ing and wiring installed arc shipped to 


I’reeker's Milwaukee assembly facility. 
Standard U. S. hardware and fittings are 
used throughnut. 

Use of supercharged powerplants has 
given the plane an increased gross take- 
off weight, from 6.000 lb. to 6,614 lb. 
for lanS operation. M’ater takeoff grots 
weight for supercharged aircraft is 
6.400 lb., while earlier LI had same 
TO gross as for land, 6,000 lb- Higher 
power also has boosted performance 
throughout the entire flight envelope tn 
put the amphibian into a class competi- 



ENGINES are accessible to mao on ground without liiddet (left). Flight instruments are on left of panel, engine instruments right. 
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ti\c with land-based light twin aircraft. 

Pilots stepping from regular light 
tw'in, small business or larger tr-insport 
(ilanes will find icadjnstincnt of pilot 
technique required but not difficult. 
The plane has good stabilits- and con- 
trol characteristics, with perhaps soinc- 
"hat shorter reaction times to changes 
in power and attitude than har e been 
experienced in other aircraft. 

Pre-flight Check 

Pre-Right walk-round check is stand- 
ard with the addition of inspecting hull 
drain plugs for tightness. Hull has six 
watertight compartments with a plug 
in each, located just left of centerline 
abos’c keel. One plug is located on riglit 
side of each wing tip float, and tip 
floats arc interchangeable. 

Inspection of compressed air and hy- 
draulic supply is accomplished in left 
wired well. Normal empennage inspec- 
tion includes cliecking tail wheel shock 
strut level to insure proper retraction. 

Italian design wheels and brakes, 
w'liieli arc intcrcliangcablc left and right, 
arc sucli tliat water and spray produce 
no cliattcr. In addition, plane can be 
taxiicd directly from water onto ramp 
by lowering wheels at verv slow speed 
before touching ramp and taxiing riglit 
on out of svatcr. 


Wide opening doors on left and right 
sides enable pilot and copilot to step 
directly into scats. General cockpit lay- 
out is good, and such that single pilot 
operation can be conducted comfort- 
ably, without excess or unusual roiich- 
ing. 

Dual flight controls are standard. 

Instrument panel has conventional 
layout, flight instruments on left in 
front of pilot, engine gages on center 
right of panel. Naiigation-coiniminica- 
tion equipment is left-center panel 
mounted for ease of pilot operation. 
Engine and primary electrical switclies 
are on lower left part of panel, in front 
of pilot. 

Push-Pull Controls 

One different panel installation is in 
mixture controls, which arc |«ish-|Mill 

Bendix automatic carburetors make 
inflight mixture adjustments unncces- 
.sary; only movements required are at 
engine stop and start. 

Pedestal design is standard, throttles 
left, propellers right. Eles'ator trim 
wheel is on tight side of pcdeslal, far- 
thest teach pilot must make, and is 
geared so that quite a bit of wheel 
trai'cl is necessary if trim changes ate 
more than siiglit. 


Wheel-shaped lauding gear opcratiiiK 
handle is on lower left front of pedestal 
and incorporates mechanical lock which 
is self engaging when handle is moi-cd 
to wheels down position, .adjacent is 
the tail wheel lock Icset. Aileron trim 
wheel is just above wheel and tail wheel 
operating Ici cts- 

Klap operating handle is on right of 
pedestal, just below propeller controls. 
I'lap hydraulic system is such that han- 
dle and flap movement arc instantane- 
ous and relatiic, flaps mos ing at same 
time and at same rate as handle move- 
ment. Maps remain at whatever setting 
is left on operating handle. 

Emergency Pump 

In ease of liidraulic pump failure, 
emergency hand pump is located be- 
tween pilots' scats. Operating Icser is 
placed in desired position, hand pump 
is actuated to work gear or flaps. In 
ease of main liydraulic system failure, 
an emergency svstem is presided which 
will operate to lower main landing gear, 
and a check valve retains fluid in brake 
lines for one use. 

On the ceiling are rudder trim, w-ater 
rudder extension and retraction liandlc 
plus combination circuit breaker-oper- 
ating switches for all lights and auxili- 
ary fuel pumps. 

Fuel system consists of tsvo 95-gn!. 
fuselage tanks in center of gravits- range. 
A cross feed is incorporated aftiunigli 
normal procedure calls for left engine 
feeding from left bank, tight off right. 
Mcclianical fuel shut off s alve operating 
handles are located on left cabin wail 
just under instrument panel and .ihcad 
of door. 

I'or pilots unfamiliar with the plane, 
a standird left-right check svill insure 
safety. Engine starting procedures and 
sequences arc standard for supcreiiargcel 
Lycoming, Since engines face cearss-ard, 
right magneto gets starting impulse on 
the Gull. Fuel boost pumps arc on. 
mixtures left in idle cutoff until engme 
fires. Prime is as required by tempet- 

Taxi Visibility 

Although Tracker Ampliibian is a 
three-point airplane, slope of hull nose 
sields visibility during taxi comparable 
will) an\' tricycle aircraft, and rearward 
slope is gentle enough to further in- 
crease tricycle impression. 

Taxi tecimiqnc calls for locked tail 
wheel insofar as is practical. With its 
boat hull and large vertical tail surface, 
plane will easily wcathervanc if tail 
wheel is unlocked. In addition, svith 
props aft of center of gravity and near 
geometric center of plane, a difference 
can be noticed in use of power during 

Although brakes arc ample for ex- 
traordinary usage, best procedure is cor- 
rection of undesired dcsiations as 
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SPECIFY LORD PRODUCTS 

shock \ 

for engineered vibration) control 
noise f 



Vibration . . . shock . . . noise all lower pro- 
duction efficiency and lessen sales appeal. 

Lord Manufacturing Company’s unmatched 
engineering and manufacturing background 
and facilities are ideally suited to the solution 
of your vibration, shock and noise problems. 
You are assured that your inquiry will be con- 


sidered from the functional and economic view- 
points by our experienced Product Design 
and Industrial engineers. This staff is fully 
backed up by Research and Manufacturing per- 
sonnel and facilities second to none in the field- 
Contact your nearest Lord Field Engineering 
Office or our headquarters. 


ATLANTA, GEORGIA- CE<J»r 7-1123 
BOSTON, MASS. - HAncocK 6-9135 
CHICAGO, ILL. -Michigan 2-6010 
CLEVELAND. OHIO ■ SHad/sldg 9-3175 
DALLAS, TEXAS - RIversId* 1 -3392 

PHILADELPHIA, P 


DAYTON, OHIO - Michigan B871 
DETROIT. MICH. -TRInIty A-2060 
KANSAS CITY, MO. -WEstcort 1-0138 
LOS ANGELES, CAL. - Hollywood 4-7593 
NEW YORK, N. Y. -Clrcl* 7-3326 



LORD MANUFACTURING COMPANY • ERIE, PA. 



daslgners 
and producers 
of bonded 

products 
sines 1924 




Eaton Roll-Form® Compressor Blades 
Selected for 

New Pratt & Whitney Aircraft's J-75 

In the newest Air Force fighters and the Navy's most advanced long 
range patrol bombers, the new Prolt & Whitney Aircraft's J-75 engine 
delivers the greatest thrust of any American-built turbojet in production. 
Eaton is proud to have been selected as a supplier of compressor 
blades for this distinguished new Pratt & Whitney Aircraft engine- 
blades with the superior physical properties inherent in the Eoton 
developed Roll-Form" process. Eaton Roll-Form blades of all types are 
produced by a controlled rolling operation in which the grain structure 
of the metal is rolled to conform to the blade contour, resulting in a 
blade thot is strongest in the plane of maximum stress and with 
superior fatigue strength characteristics. Eaton Roll-Form blades are as 
advanced in engineering and production as are the distinguished 
engines and aircraft in which they are privileged to have a place. 


EATON 



cjuickly PS possible when taxiing svilh 
taiiwliccl unlocked. 

Engine runup is stiindaid for GSO- 
480. magnetos clicckcd at 2.200 rpm. 
props run through at about 1,700 rpm. 
Engine Cooling 

A fe.iturc of the Treckcr amphibian 
is its engine cooling, .^crndynaniics of 
naccilc arc such that even during ex- 
tended ground run on l\ot davs. o\cr- 
lieating does not tend to occur. In fact, 
cy linder liead temperatures opcr.itc nor- 
mally below 200C, rarely exceed tliis 

.^i^craft used in the cvalimtion was 
N220A, Trccker L2 prototvpc-factorv 
demonstrator. Engines were original 
ones, airframe and powcrplants each 
had 475 total lir. Basic empty weight 
of plane was 4.fi00 lb., and witli stand- 
ard 70 lb. of equipment, v.as at speci- 
fied cinpts' weight for Treckcr amphi- 
bian or 4.670 lb. I'ucl weight was 
» 140 lb., plus 56 lb. of oil. With three 
persons aboard and baggage, aircraft 
grossed 6,551 lb. at t.ikcoff from Van 
Nuys Airport. Company representatises 
aboard were Wallace \Vatsoii and -\lan 
Conklin. W'itli ambient air tempera- 
ture of 95F, altimeter setting at 50.07 
in. Hg.. and 790 ft. MSL elevation, 
plane broke ground after slightlv more 
than 2,000 ft. nm 
Throttle Stop 

In Treckcr amphibian, takeoff power 
can be applied at losvcr elevations svitli- 
out natcfiing since mechanical stops 
arc incorporated for tlirotties which 
l-.old manifold pressures to maximum 
48 in. for GSO-480. Normal flap bike- 
off setting is 18 deg. 

The Trccker. fonnerly called Royal 
Gull, is a fairly short coupled airplane, 
verv sensitive in saw. Rudder is ex- 
trcnich’ effective and pressures arc light 
tliroughout normal flight cnvelnpt. 
There is no apparent feci of flying the 


iiull as appears in large flying boats. 

Best takeoff technique calls for get- 
ting into lescl flight attitude as quickly 
ns possibly with rudder applied very 
gciitls' for yasv correction. Torque is 
almost imnoticeable due to engine loca- 
tion and fin effectiveness. In Icvd flight 
attitude, nose slope almost gis’cs nose 
down impression. 

Plane accelerates steadily to lift-off 
speed of 85 to 90 mph. Minimum 
single engine control speed (V„,) is 
95 mph, which is passed shortly after 
lift off. Cleanup is good, gear retracts 
at average speed. Flap retraction is nor- 

Climb Settings 

Power setting for climb was not quite 
MF'IO (43 in. MP, 3.200 rpm.). 
Rather llic usual GSO-480 setting of 
40 in. MP, 3,000 rpm, was used. At 
IAS (indicated air .speed) of 120 inpli., 
climb rate was 1,000 fpm. 

Climb rate at 1 5,000 ft. using full 
throttle 32 in. MP and 3.000 rpm. 
was 500 fpm., at 115 IAS. ,\t 19.500 
ft, 100 IAS, plane still registered 200 
fpm. rate of climb. 

Plane trims out well for cruise condi- 
tion. Inherent stability is bigh, resulting 
in tendency to follow established flight 
path. .Adjustable scat aids pihst comfort 
for extended cruise and noise level in 
cabin at lower power settings decicises 
from that of t.alccoff and climb. 

.Aitsisccd siimplings at altitude at vari- 
ous gross uciglits and power settings in- 
cluded the following: at 20,000 ft. 
63% normal rated power (NRP). true 
air speed (TAS) was 185 mpb.: at 20,- 
000 ft.: 55% NRP, 168,5 mph. T.SS; 
20.000 ft., full power. 186 mph. TAS; 
a! 16.500 ft, METO power, 195 mph. 
T.AS, Gross weights ran from 6,330 
lb. to 6.200 lb. 

High altitude stability and control 
investigations, conducted at 20.000 ft. 
at gross weight approximating 6,500 lb,, 



narco 

More narco radios are installed as 
standard equipment in new produc- 
tion business aircraft than any other 
type because narco builds reliable, 
high-performance, thoroughly proven 
equipment for every requirement. 
Specify narco in your new plane 

narco 

NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 


m 



Door Seals 
for the 707 


Passenger door seal (left) and gal- 
ley door seal (right) are produced 
by CHR for the Boeing 707. Ma- 
terials; High tear strength silicone 
rubber reinforced with Dacron fab- 
ric. Result : tear, abrasion, ozone and 
weather resistant seals, non-stlcking, 
flexible at extreme temperatures. 

CONNECTICUT 
HARD RUBBER 


E COttNECTICUT H 


nil - 
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What makes the 
difference in overhaul costs? 



Rirwork 

■ ■corporation 


(jirwDrk 


It boils down to this . . . Airwork over- 
hauls may coat a little more because more 
safety and reliability has been built into 
the engine. You get quality you pay for 
. . , and save money in the reduced 
operating cost during the life of the 
engine. 


:mlic-jtcd excellent clia»cteriitics. Stall 
chiitacteristics at altitude include stall 
vamiiig hum sounding at 85 inph. IAS, 

stable recoseiy if back pressure is ic- 
Iciiscd at first severe buffet, and loss of 
upproximatelv 50Cf ft. from highest 
point in fliglit path. Power setting was 
55% NRP. approximating a nonn.il 
cruise condition, with a straiglitaway 
Right path, clean configuration. 

.Aircraft holds well fn .steep fimis at 
altitude, svith high turn rales attainable 
without high speed stalls. With the air- 
crafts sensitive and effcctis c rudder, dt- 
gtec of displacement ncccssars- falls 
within rather restrained limits, incre- 
mental changes producing slip or skid. 
Medium Altitude 

Medium altitude investigations 
showed stall speed decreased to 7.S niph. 
l.-\S for approximately same flight con- 
ditions. 55% NRP, straighbvay flight 
jxith, clean configuration, gross wciglit 
approximating 6.4S0 lb- at 'altitude of 
12.500 ft. Airspeed samplings showed 
155 niph. r.AS at ■15% NRP (24 in, 
MP, 2,400 rpni.); MET-O power (87% 
XRP) yielded 190 niph. T,AS. 

Low altitude investigation coveted 
holding configuration at nornvil, low 
and maximum airspeeds, simulated sin- 
gle engine go arouiids. stalls at various 
power settings, various configurations, 
one and two engines operating. 

In holding configur.ition, gear only 
down, normal speed of 120 I.ASat 2.400 
ft., aircraft retained good stability and 
control char.icteristics throngliout pto- 
cedure turns and steep turns up to 50 


deg Iraiik -angle. Characteristics re- 
mained good at lOO niph I.AS in Icxcl 
flight, climb and descent, straight and 
turning flight ixitli, and at 150 LAS, 
maximum pcrniis-sible speed with gear 
down, in same combination of flight 

Single engine go around used 5,000 
ft, as -simulated ground lc\cl since in- 
lestigation was conducted over ocean 
flight test area off Los .Angeles coastline. 
Gross weight approximated 6,000 lb. 
Procedure was feathering of right (criti- 
cal) engine approximately 200 ft- above 
simulated ground level wills airplane in 
full dirty configuration at final approach 
airspeed of 110 I.AS. Sequence used 
was full power to operatise engine, es- 
tiiblisli elintb, sample control charac- 
tcristic.s in trimmed and untrimnicd 
conditions, complete shutdown of in- 
('peratise engine, clean up and retrim 
aircraft, restart dead engine. 

Plana held altitude and cstablislied 
slow rate of climb when full, power was 
apjslied to operatise engine; airspeed 
w-.is reduced to 105 I.AS. Control forces 
were heas'y in untrimnicd condition 
,iiid liigh deflections' were necessary to 
hold airplane to de.sircd attitude and 
Bight i>atli, AA’hile airplane e.ni be 
held niiinually, f.ist cleanup and com- 
pletion of cnicrgeiicv procedures eases 
pilot effort considerably in addition to 
aiding performance. In single engine 
go nroiind, the airplane has a ]X'tform- 
ance margin at high gross weights. 

.'Air starting procedure follows ucrmal 
scquc-nce. requires both hands at one 
point, nuking a good trimuut desirable 


to reduce dcsiations in flight path dur- 
ing start. 

In a sustained rate climb, both en- 
gines at MKTO power, tlie aircraft held 
a 1,200 fpm. rate of climb from 5.000 
ft, to 7,000 ft. Nlaximum cruise power 
(75% NRP) at 6,000 ft. gave tlic plane 
174 mph. TAS. 

With right engine inoperative at 

7.000 ft., gross weight approximating 

6.000 lb., ambient air temperaturo 60K. 
plane registered 120 mpli. T.AS with 
maxiimim cruise (75% NRP) on oper- 
ative engine, conditions simulating sus 
tained cruise on one engine. 

Low Altitude Stalls 

Stalls at low altitude. 6,000 ft., 
showed a dccrc.ise in stalling speed from 
95 mph. LAS down to 90. 85 and' 80 
mph. I.AS. as airplane eonfignratioii pro- 
gressed from clean through gear down, 
|ear and approach flap, gear and full 

\ATicn the aircraft is held tlmiugh 
the buffet region into a full break, a 
sharp nose down pitch and right hauJ 
toll occurs, requiring high control de- 
flections for recovery, and resulting in 
loss of altitude. Same conditions hold 
true when airplane is forced into the 
complete stall uith oirc engine iiiopera- 
tis'c. with a proportionate increase in 
pitchdorvii and roll magnitude. 

In maxinumi performance takcofl- 
and landings, aircraft easily reaches pub- 
lishcd specifications. Samplings were 
taken on liard surface runway, gross 
weight approximating 5.950 lb., ain- 
Licnt ait temperature 95F. In landings. 
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Another DALMO VICTOR achievement 



Chance Vought had a problem : Pack- 
aging a host of intricate equipment 
in a iieedle-lhin boom to monitor the 
Navy's new guided missile, Reguhis II, This “packaging” 
was additionally complicated by the requirement that to 
conserve storage sjtace on board a submarine, the boom 
must fold pneumatically by remote control. 


Super-sensitive 
DV Nose Boom 


monitors 
the Navy’s 
Regulus II 


Dalmo Victor's engineering skill, acquired through dc- 
thc answer ! 


The ten-foot DV pitot static boom, as accepted by the 
Navy, meets these most exacting design requirements and 
provides vital data, including airspeed and altitude, as 
well as angles o( attack and yaw. 

Long , recognized leader in airborne radar antennas, 
Dalmo Victor now applies its experience and skills to 
create missile components. Contact the nearest DV olhce 
for help in solving similar problems. 



Gull Performance 


power, 13.500 

ft. 

190 mph. 

Rale of climb, (tw 

engine), sea 


1.279 fpm. 


nginc .276 fpm. 


25.500 ft- 

Stalling speed, lauding configuia- 




control. .91 mph. 

Range, 50C? povvei a 

14,000 ft. .900 mi. 

1‘akeoff distance, la 

d over 50 ft. 


1.440 ft. 

Takeoff. »at«r, no » 

nd 14 see. 

Landing, over 50 f 

obstacle, full 





udvaiitsfc can be taken of plane's na- 
tural high hull drag to establish power 
balance on final approach, effect a swift 
flarcouf and power reduction, putting 
the aircraft onto the ground quickly. 

Water perfutmanec investigations 
were performed at Lake Mead, Nev„ 
altitude 1.220 MSL, ambient air tem- 
peratute on water surface was 102F. 
Gross weight approximated 6,d00 lb., 
maximum for w-.iter operations. 

Landing technique calls for leveling 
off just above water surface, cut power 
and allow the aircraft to stall onto the 
surface in nose high attitude. 

Takeoff tcchinque calls for aileron 
displacement until airspeed is gained, 
pulling the aircraft onto the stop, be- 
coming airborne at appro.xiniateiy 80 
mph. IAS. I'lap setting is 18 deg,, same 
as for land takeoff. 

Minimum takeoS run registered was 
17 sec, from power application until 
flireraft was definitelv airborne. Maxi- 
mum takeoff run time was 2! sec. 

Water taxi characteristics were ex- 
cellent. ss'Jter rudder was effective at 
proper speeds, with good stability from 
wing floats in turns. Using differential 
poxs’cr for directional control in wafer 
taxi requires care. 

Plane's os’Cral! performance on water 
was excellent. Windows stayed fre-e of 
spray at all times, although water sur- 
face was relatis'cly calm. 

-Although Treckcr amphibian’s range 
is shorter than land based planes of 
same general weight class at higlicr air- 
speeds, company indicates studies have 
shown normal amphibian operations are 
shorter flights than with laiidplanes. 

For equipment, Trecker has been in- 
stalling rivo D.ire Omni sets, 22-channcl 
transmitters, with localizer needles. 
Company plane also incorporates glide 
slope receiver, registering thraugh one 
of the Dare units, a setup which is 
available to customers. \\'ciglit of 
equipment was 70 lb. 

Present production plans call for the 
L2 supercharged version, but custom- 
ers may order the standard LI aircraft. 
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MOTOROLA 


...if you’re looking for reliability of design, production ami 
delivery. ..hrok to Motorola. Communications, radar, guid.mce 
systems— in all the fields symbolized here— Motorola has 
major experience, backed by the collective abilities of its large, 
seasoned engineering and scientific staffs. 

Here is the organization devoted exi:l«sirely to electronics— with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated cotnponents. Motorola— fully 
qualified to develop and produce the most complex electronic systems. 

For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 

Poiilhas open to qualifiei Engineers and PhysicisSs 


If you're looking for development and production experience In 


MILITARY ELECTRONICS . . . 




There’s a team in Tueson 
worth knowing ahont! 


Big Bob Schmidt and Shell, 
working together at Tucson, Arizona, 
Airport have increased aviation 
fuel sales fivefold since 1948 ! 

Seems_ everything’s big at the Tucson 
Ahport — Big Bob, big sal^ . . . and big 
plans that are underway to extend the 
12,000-foot runway to 15,000 feet, making 
it the longest in the world! 


“One of the things that attracted us to 
Shell,’’ says Bob, “was the company’s repu- 
tation for helping dealers grow. We knew 
there must be good reasons for it. We soon 
found out. Giving engineering and other 
specialized assistance to help dealers build 
for the future is one secret of Shell’s posi- 
tion as an aviation suppher. 

“For example, when we needed more bulk 
space. Shell engineers designed and super- 
vised the construction of storage facilities. 
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What’s more. Shell’s technical representa- 
tive is always here when we need him, 
making our job of keeping our customers 
satisfied a lot easier.’’ 

And at Tucson, customers are satisfied. 
Pilots know that a Tucson stopover means 
a lot more than sunny weather. Big Bob 
gets them in and out again— fast! He de- 
livers the kind of service they need for 
on-schedule take-offs every time. 

Responsibilities fall on Bob Schmidt when 
he’s away from the airport too. Bob is 
president of the National Foundation for 
Asthmatic Children, president of the Amer- 
ican Association of Airport Executives, a 
director of the Tucson Metropolitan YMC A, 
and chairman of the Y’s Southside Branch. 

Shell is constantly on the watch for men 
who can build careers to match that of 
Bob Schmidt. 







CESSNA S10B in flight. Improvements arc concentrated largely in improved Imndling characteristics and styling changes. 


Cessna Improves Handling in Model 310B 


Los Angeles— Major changes in flight 
envelope and chaiactetistics in Cessna’s 
?10B model involve expanded operating 
limits rather than basic Right and han- 
dling characteristics. Otfier changes 
(AW July 8, p. 128), arc mostly for 
comfort and styling. 

One of the most important changes 
is in minimum single engine speeds, 
and while standard 510 evaluated by 
Aviation Week last year (AW July 16, 
p. 50) had a minimum single engine 
control speed (Vmc) of 95 mph. indi- 
cated air speed (IAS). New model’s 
Vmc is placarded at 80 !AS, a reduc- 
tion of 15 mph. However, 510B has a 
placarded minimum safe single engine 
climb speed of 95 mpli. IAS. 

Extra Margin 

In pilot checkouts, difference is this: 
• Formerly, if airspeed was below 95 
IAS, landing could have been consid- 
ered committed. Now. if airspeed still 
exceeds 80 IAS, safe go-around can be 
considered and initiated if pilot chooses. 

However, check pilots are instructed 
to make sure that pilot being checked 
out realizes that acceleration to the 
95 mph. figure is a requirement, and 
that airplane should be cleaned up 
quickly while in a near level attitude, 
in which case the acceleration will be 
quick to the desired airspeed. No 
changes have been recommended in 
standard two-engine landing technique 
or placarded sp^s, 


Since the plane now has 100 lb. 
heavier maximum takeoff gross weight, 
of u’hich 55 lb. has been picked up in 
useful load, there have been some 
changes in recommended climbing 
speeds, plus increases in stalling speeds 
at various angles uf bank at various gross 
weights. Biggest change here is in btst 
angle of climb speed, now recom- 
mended at 88 mnh. IAS fnr sea level 


and 93 mph. IAS at 15,000 ft., where 
formcriv. speeds of 105 I.AS at sea level 
and !2'5 IAS at 15,000 ft, were plac- 
aidcd. Placarded stall speeds arc up 
from 2 to 6 mph. in the various con- 
ditions. 

Fuel management has been changed 
if the offered auxiliary tanks are in- 
stalled. The tanks incorporate no boost 
pumps, so start, takeoff and climb (first 
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FROM THE TIP OF FLORIDA TO THE TOP OF MAINE 

Esso is tilin' . . . at eoo_ airimrlx! Nowadays, flying’s a breeze! One 
reason ; Esso Aviation Dealers. No doubt about it, they're really tops for 
A-1 sei'vice (und those E.sso fuels and lubricants are A-1 too! ). If you've 
got an Esso Aviation Credit Card, it's even better . . . you can charge tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repair.^ as well as your gasoline, oil and lubrication. Next flight 
. . . enjoy yourself! Put down where there’s an Esso Aviation Dealer. 
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30 min. opcr.ition) on main tanbs is 
recommended. In addition, since car- 
buretor return lines still sent into main 
tanks, space is allowed for vajJiir and 
fuel return to mains while tlic 15 gal. 
usable in each of the auxiliarv tanks is 
being consumed. 

Other differences include a placarded 
speed of 160 inph. IAS being permissi- 
ble for lowering of flaps up to 15 deg. 
In addition, maximum speed with gear 
down and full d5 deg. flap is now HO 
inph.. up 10 mpli, from earlier model. 

Number of changes resulted from 
USAF evaluation of the plane, which 
it has ordered for utility transp)rt 
work. USAl' work with plane showed 
nevs’ speeds and limits possible without 
structural strengthening and other 
changes, and so as not to be operating 
tliC plane in violation of or in dis- 
crepancy with commercial version, new 
speed recommendations and load situa- 
tions were presented to CAA wliich 
.ipprmed them tor commercial opera- 
tions in 510B. 

Cessna Plan Eases 
Demonstrator Terms 

Wichita— New tspc of dcmonstiator 
finance plan designed to permit mote 
o|x:tators to lake on res|)tmsibility of a 
dealership will be made available about 
Oct. 1 bv Cessna .Aircraft Ct>. 

Tlic plan, which will be handled by 
National Aero Finance Co., a wholly 
owned subsidiarv, will allow dealers to 
purchase demonstrators at a lower initial 
cost and with lower montlily paunents. 

Using a SIO.OOO model 172 as an ex- 
ample. the dealer could purchase the 
airplane for S800 dosvn. the balance 
paid off over 24 months starting at S24S 
tlic first month and declining sliglitly 
each montli afterward. Balance of the 
note is clue at the time of the hventy- 
fourtli payment. 


Helifopters Used for 
Industry Rush Cargo 

Pittsbmgli, Pa.— Helicopter service, 
using a Hiller 12C helicopter provided 
bv Industrial Helicopters. Inc., handled 
its first emergency shipniciit from a new 
rooftop heliport at W'cstinghousc's East 
Pittsburgh plant- The shipment, a re- 
placement lightning arrester for llie Ith- 
iiois Power Co., was rushed to the 
Greater Pittsburgh .Airport for transfer 
to an airliner. 

The lielicopter service from \Vcsting- 
limise e.in handle .shipments up to 500 
lb- Cargo is carried between the land- 
ing gear skid or in two hoppers attached 
to helicopter's side. 



Takeoff Assisf 


To get lulls loaded floatplanes ''on the 
L^ratrCo^don Mitchell. Flin Flon, Mani- 
a -lO-hp. Kieklnctci Mctciiry engine. Tow 
readies 30 mph. '' 


EZhI 

PRODUCTION OF 
NEW PRODUCT 

^a6tic€Uic^ 
FOR QUICK DELIVERY OF 







* 

i£ 




•A 





T 
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JL'W 


& 

High speed facilities, unexcelled 
workmanship and consistent re- 
search keep this shop avoilable 


to designer, engineer and pur- 
chasing agent working with ad- 
vanced concepts. Send drawings 
for quotations and literoture. 


ROLAND TEINER 



ENCINEtniNB REPRESENTATIVES IN MANT CITIES 
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Herman Nelson 

PORTABLE HEATING and VENTILATING 

keeps men and machines at work 


Engine Maintenance is a must- 

even under severe winter conditions. 
With efficient portable heaters on the 
job, mechanics on this engine test stand 
are able to make necessary adjustments 
and repairs — impossible under usual 
sub-zero conditions. Instant portable 
heat solves the problem. 


Space Heating, temporary or partial- 
ly completed structures become usable 
when Herman Nelson portable heaters 
move in to furnish quick, unfailing 
heat. Serving the Defense Establish- 
ment everywhere is Herman Nelson's 
major task. Put 16 years of experience 
to work on your next portable heating 
or ventilating problem. 


Van Haaling, whena Herman Nelson 
portable heater was furnished as part 
of a mobile electronics van. Built right 
into the van. it exactly fits the needs 
of this new mobile unit. 


American Filter 



GET FAST DELIVERY ON HIGH PRECISION RATE 



GENERATORS AT BENDIX 


You’re used to fast deliver)’ at mini- 
mum cost from the Bendix Synchro 
‘'Supermarket”, but maybe you don't 
know chat this applies to such spe- 
cialized, high-prciision equipment. 

The photo above shows the ex- 
tensive production facility used to 
test Bendix induction rate generators 
and temperature-compensating net- 
works as a matched pair. It's your 
assurance that precision rate genera- 
tors you buy from Bendix will have 
the accuracy of laboratory-built in- 
wc produce them at 


almost a.sscmbly-linc speed. 

Extensive calibration enables us to 
promise generator accuracy within 
,15 of 1 per cent up to 3,600 rpm, 
unmatched in a production model 
.such as this. Actually, at 4 volts and 
3,000 rpm— the range at which the 
instrument will more commonly 
operate— linear accuracy is even 
greater; within .05 of I percent. 
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This man 
is steering 
tomorrow's 
guided missile 


His uniform is a laboratory coat, his cockpit a dust-free 
room with carefully controlled temperature and humidity. 
He's a skilled General Mills gyro technician— as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
assure us that tomorrow's guided missiles will bo even 
more accurate than today's. *’ At the Mechanical 
Division of General Mills, the gyro lab is part of a 

WE’D LIKE TO TELL YOU MORE 
Send /or /acts about our ununal skills and 
hole other companies use them in defense 
weapons prodneixon. Write to 'fecbanical 
Die., General Miile, Dept, atT.", 1680 
Central Are. N.E., jtfmneajwlie IS, Afinn. 


talented, well equipped guidance and navigation systems 
development group. The group also includes top men and 
facilities in infrared, microwaves, electronic and mechan- 
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pro- 
duction plant to handle systems, sub-systems and major 
assetnbly problems for the world's most exacting custom- 
ers. Possibly you too can benefit from our capabilities. 


MECHANICAL DIVISIONi 


1S0 


First Redstone Unit 
Completes Its Training 

Huntsville, Ala.— Redstone missile is 
scheduled to become the basic weapon 
of an operational I'icid Artiilctv unit 
licre this week for tlic first time. I'his 
unit, the -tOth Field Artiller>- Missile 
Group (Heas'y), will complete its train- 
ing cycle at the Army Ballistic Missile 
Agency and tlien be prepared for eicjjioy- 
nicnt overseas. f''iring elements of the 
new unit have been in training at 
ABMA since April 1956. 

I'hc Redstone missile itself is de- 
scribed by the Army as being in tlic 
ncaponization stage, lliis pliasc conics 
between tlic development and deploy- 
ment periods. 

Tlic same group is cssentialiy respon- 
sible for the missile from inception to 
nbsoletenes.s. Troops using the Red- 
stone will receive schooling from |>cop]c 
wlio have had development knowledge 
of the weapon. 

First production Redstoncs will be 
sent to the Redstone Arsenal. 'Ilicrc 
tlic same ABMA personnel who have 
handled the complete test program to 
date will inspect, test and run the com- 
ponents and complete missile before it 
is sent to operational units. Some of 
this work will be a double check on in- 
spections and tests during manufacture 
but it will make certain that each mis- 
sile is ready for troop use. 

Sssteni also sets'es a purpose in tlic 
development phase. The test people 
will have experience on a larger minitar 
of missiles from which to enlarge in- 
spection and adjustment techniques so 
tiiat a factory type okay will become 
[Hissiblc. The goal is cvcntualls' to l>e 
able to inspect and adjust a missile in 
tlie factory so that it can he shi|)pcd di- 
rectly to a field unit for immediate usc- 

North American Plans 
Shutdown at Fresno 

Fresno, Calif.— North Amciiciiii 
tion will close its Fresno Division by 
the end of tlic year when work on pres- 
ent contracts, modification of F-SCs. is 
completed. 

Curtailed defense spendiiighas caused 
a decline in aircraft nrodificatioii n-ork 
and has made it impossible to find 
enough business to keep the plant in 
o|3cration, W. II. Yalui. general man- 
ager of the |)laiit. said. 

number of contracts on wiiicii 
\vc have been low bidder ha\ c not been 
granted because of government fund 
ailoc.ition problems," Yahn said. "In 
addition, our studies indicate future air- 
craft modification business uoiild not 
justify maintainiiiE our Fresno facility." 

’nie 1.800 employees will be laid off 
at an approximate rate of 600 a month. 


MICRO-BEARING 

ABSTRACTS 

Oy A. N, DANIELS. President 
New Hampshire Ball Bearings, Inc, 

CONTACT ANGLE 
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New SPS self-locking bolts with Nylok* 
reduce assembly time and labor cost 85 % 








iVT CBSS^TA. A MAM-'S WORTH 
IS xe:a.sure:i> by a-chirvembm-t 


Creative opportunities and engineering 
challenges are unrestricted at Cessna . . . 
and your accomplishments will not go 
unrewarded! 

Cessna is an organization OF engineers . . . 
directed BY engineers . . . FOR engineering 
progress in aviation. As such, potentials for 
youT career development, achievement and 
security are excellent. 

If you are interested in becoming an active 
part of a company whose planned expansion 
is based on an equitable balance between 
commercial and military aircraft projects 
—Join Cessna and Grow with Cessna! 


Assignments available for; * Stress Ana- 
lysts • Aircraft Designers • Propulsion 
Specialists • Aerodynamicist • Flight Test 
Analyst * Flutter & Vibration Specialist 
* Acoustical Engineers • Jet Engine Test 
Engineer * Power Plant Installation (Jet 
and Reciprocating) - Contact Professional 
Placement Supervisor, Department AW. 


Cessna 

I 





BUCKETS 

and 

BLADES 
for AGT 


• Trimming Dies 

• Investment Molds 

We machine to \y' 

e Solid Stock 
e Investment Castings 
e Centrifugal Compressor 
Wheels 


iherm-electnc 

I METERS CO., INC. 
Ithaca, New York 
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PROJECT AND 


SENIOR PROJECT 
ELECTRONIC 

engineers 


AVIOHICS 

COMPUTERS 

(Analog-Digital) 


New Horizons . . . Greater Achievements . . . Challenging, 
Satisfying, Rewarding Assignments . . . await graduate EEs and 
MEs with three to ten years directly applicable experience 
at . . . AC, The Electronics Division of General Motors. 


INERTIAL 
GUIDANCE 
JET ENGINE 

FUEL CONTROLS 


Our ever expanding electronic activities . . . 

The finest of facilities and test equipment . . . 

Working alongside outstanding pioneers in Electronics . . . 
GM’s policy of complete decentralization . . . 


Automolive— 
Aer«nault«al — 
Electro- 

Mechanical Devices 


Provides ever)- qualified project engineer the best of 
personal development opportunities at AC. 

For immediate interview in your area or in Milwaukee (our 
expense) send resume *Mr. Cecil E. Sundeen, Supervisor 
of Technical Employment. 

^ TIIK KI.UrTlt».MrS IMVI.oilO.li 

General Motors Corporation 



silencing 

FOR 

JET 

ENGINES 



Maxim, the pioneer name in silencing, now offers dramatic 
improvements in the design and effective operation of jet 
engine silencing. Completely portable units, semi portable, 
or permanent installations are all available through Maxim. 
Flexibility to meet future engine requirements is a feature 
of Maxim design thinking. Get the details from the Maxim 
Engineering Department. 

THE MAXIM SILENCER COMPANY 
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cell structure 
for the 

Snark missile 


HEXCEL ALUMINUM HONEYCOMB 


In designing the USAF Snark SM-62 
missile, Northrop engineers specified 
Hexcel Aluminum Honeycomb for certain 
principal structural members. And for 
good 7-easons. Here are two of them. 

Burr-free edge conditions are standard 
with all Hexcel Alumimim Honeycomb 
cores. Hexcel burr-free bonding surfaces 
not only ease the fabrication of sandwich 
structures, but they give them greater 
fatigue resistance, because of the total 
contact beUoeen the bonded surfaces. 

Hexcel Aluminum expanded honeycomb 
cores are more than 99% aluminum — the. 
percentage of adhesive is an efficient 
minimum. Thus, the amount of actual 
working, strucUiral jnaterial is greater, 
which, in effect, increases the strength-to- 
weight ratio of structural sandicichea. 

Research and engineering for better 
honeycomb core materials — of aluminum 
and of heat-resistant glass fabric— ~are 
continuous at Hexcel. Our research 
facilities and sales-engineering staff are at 
the aircraft industry's immediate service. 




fLAUTS: OAKl.ANO. SERKSLSY. i 
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WHO'S WHERE 


ENGINEER OPPORTUNITIES AT RAYTHEON 


(Coiitiimcd from page 2>) 

Changes 

Jolin F. Hicks, assistant to the gencTal 
nianagor, I'alrchild Guided Missiles DK'ision, 
Fairchild Engine and Airplane Corp., Wv- 
jndanch. N. Y. 

Albert J. Seifert, mpna|er manufacturiu| 
engineering, l')almu \'ictor Co.. Belmiml, 
Calif. 

Frank J. Delcar, public relations manager. 
Sikorskv .Aircraft, division of United .Air- 
craft Corp., Stratford. Conn. .Also: Sereci I- 
SikoTskv lias joined Sikorsks's sales stair. 

Robert E, Honcr, chief electronics engi- 
neer, Convair, di' ision of General Dsmamics 
Corp., San Diego, Calif. .Also: Dudley H. 
Digges. special assistont-Convnir SSCi jet 
transport project. 

C. Graydrm L.loyd, general manager. Spe- 
oaltv Electronic Components Dept., Gen- 
ual Electric Co., Anhum, N. Y. 

Norman L. Winter, inanagcr-newlv or- 
ganized countermeasures group, Sperry Gv- 
rnscopc Co.. Great Neck, N. Y. 

Leonard II. Seenian. manager-products 
ales engineering dcpartincnt. Greet Hy- 
draulics. Inc., Jamaica, N. Y. 

Lloyd F. Mauldin, project cnginecr-I/C 
pneumatics group, A\*m. R. W'hittakcr Cm 
Ltd., Los .Angeles, Calif. 

Dr. Charles II. I.ub, chiei of advanced 
design-electronics department, Hamilton 
Standard, dis-ision of United .Aircraft Corp., 
Windsor Locks, Conn. 

Martin Boc. ait-to-surface missile engi- 
neering manager, and Sanford Falbaiim. 
assistant manager, Missile Development Di- 
sision. North .American .Aviation, Inc., 
Downey. Calif. 

R. R. Garrett, advertising and merchan- 
dising manager. Zenith Plastics Co.. Gar- 
dena, Calif. 

J, Allan MacLcan. assistant group cvecn- 
h'vc. Bcndi.s .Aviation Corp., ^ntfi Bend, 
Ind. 

William Saxton, sales manager, J. C. Car- 
ter Co., Costa Mesa. Calif. 

Joseph H. Ehrhatdt. technical product 
development engineer, Marbon Chemical 
Division, Borg-W'amet Corp., Cary, Ind. 

Dr. Victor B. Corey, head-marketing pro- 
gram, Conner ScicntiSc Co.. Concord, 
Calif. 

Bernard R. McCarthy, sales engineer, 
Semiconductor Dimion, Sylvania Electric 
Products. Inc.. Woburn. Mass. 

Richard A. Btosvn. nianager-scr'icc en- 
gineering, Minncapolis-Honcywetrs inertial 
guidance plant, St. Petershmg. Fla. 

James NIiles. dircctor cngincering services, 
Control Data Corp., Minneapolis, Minn. 

Wallace V. Qnigley, contracts manager. 
Cleveland Pneumatic Tool Co.. Clu'cland. 

William E. W'orcestcr, manager-aircraft 
sales, Pacific Coast Division. L.O.F. Glass 
Fibers Co., Burbank, Calif. ■ 

Dr. M. W. P, Strandberg, chairman-tech- 
nical advisory committee, -Advance Indus- 
tries, Inc., (imbiidgc. Mass. 

Raymond Davis, assistant chief cnglncct- 
sysfcttis, B1 Electronics, Santa .Ana. Calif. 

Anthony Drabicki, chief application engi- 
neer-fluid ’ systems and components. The 
AValdorf Instrument Co., division oF F. C. 
Iluvck & Sons. Huntington Station. N. Y. 



Help design new coherent radar systems 
for aircraft navigation and guidance 


Small project groups with full systems responsibility, working on 
the most interesting and advanced radar and navigational prob- 
lems of the day — this is the atmosphere at Raytheon's Maynard 
Laboratory. 

A company with many engineer-managers— experienced execu- 
tives with young ideas— tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in l^utiful New England. 

We now have opportunities for men at all experience levels in: 


CIRCUIT DESIGN 
ELECTRONIC PRODUCT DESIGN 
SYSTEMS ANALYSIS 
MAGNETIC COMPONENT DESIGN 


MICROWAVE DESIGN 
RELIABILITY ENGINEERING 
TEST EQUIPMENT DESIGN 
SPECIFICATIONS WRITING 


For more information on any of the above or other related fields, 
contact John J. Oliver, P.O, Box 87A, Raytheon Maynard 
Laboratory, Maynard, Mass. 

RAYTHEON MANUFACTURING COMPANY 
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m MICRO SWITCH Precision 


..hkst in psccision sw/rcHiNC 


Sound Design p/us Thoughtful 
Processing eguais Quality t/iat 


spells RELIABILITY 


This is a creed at micro switch. This policy 
is the basic reason why micro switch “en” 
Series Precision Switches are used by the major 
airframe, component, rocket, missile, missile- 
launcher manufacturers and manufacturers of 
much of the equipment used in aircraft and 
allied production. 

MICRO SWITCH can legitimately be said to be 
First in Precision Switching . . . First to apply 
actuating mechanisms to basic switches . . . 
First to use metai enclosures . . . First to furnish 
true hermetic sealing , . . First to design and 


build compact, lightweight, sensitive precision 
switches specifically for the aircraft industry. 
Note the advertisement reproduced on the opposite 
page. It appeared in August 1941 — sixteen years 
ago. MlCllO SWITCH wasfirstinaircrafteven then. 
Illustrated are twelve of the “en" series 
switches, This series constitutes the outstand- 
ing aircraft switches today. 

They are rugged, reliable, environment-proof 
and easy to mount. For details, which space 
prevents listing, ask for catalogs 77 and 73. 




Switches have 


This adcertisement appeared in August 1941 
It showed wide use of MiCflO switch 
P recision Switches in aircraft at 


MICRO SWITCH 

« Division OF MUtNEAPOUS-HOIIIVWELL RESOUTOR COMPANY juj 
In r«m> 17. OIW49 FREEPOST, lUINOIS IrT-l 
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EMPLOYMENT OPPORTUNITIES 
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for 

ANALYSIS 

SYNTHESIS 

EVALUATION 


Bf AIRCRAFT NUCLEAR 
PROPULSION SYSTEMS 
at GENERAL ELECTRIC 



ms0mm 


Sil«i 

GENERAL^ ELECTRIC 


If you are a skilled 



engineer searching 
for security and 
challenging work . . . 


. . . Rolir is looking for you. 

Bohr's large commercial backlog and 
wide diversification of long-range 
programs offers reward and permanency 
to a select group of experienced aircraft 
Design and Stress Engineers, 






EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 






SVERDRUP 
& PARCEL, INC. 



AERONAUTICAL 



lls 




EMPLOYMENT OPPORTUNITIES 



BSME’s and BSAE’s 

For Leading Gas 

Turdine Development Organization 


■ss-ssss~=-‘ 


IF you’re a crentiiic engineer with your feet firmly planted 
In the proclicul, if you believe srientific achievement stems 
from iniagimtlron tempered by commoit sense, then G-E’s 
3(arinc and Ordnance Xadar fnjiiieerinj is for yon. For 
G-E’s Marine and Ordnance specializes in translating 
imaginative concepts into actual operating equipments. 

Its success in doing this Is proven by the variety of its 
product lines and assignments... 

TRACKERS • LOCATORS 

GUIDANCE SYSTEMS • CHRONOGRAPHS 

SEARCH-HEIGHT FINDER SYSTEMS... 


which, in turn, has contributed greatly to the stability and 
35 years' iinbrobeii ^roiutb in military electronics of its 
parent organization, C-E’s Heavy Military Electronic 
Equipment Department. 


your training, e^tberience, job ob/ecliue$. Sxpense paid 
pUnt iKteroiem inchding prepaid air Iransporialion (if 
reguested) for gualiped eiiijmeers. 

CKMEBAL REOUtaC.'tUN’TS 

’ll. S. Cilizensbip * iZ, 7dt, Physics, ^falh degree * One 
fo pve years' experience * A desire for technically de- 
manding and stinmlaling imrk. 


TTrife in complete confidence fO: 

..|R. GEORGE B. CALLENDER, DEPT. SS-WK 

HEAVY MIIITART ELECTRONIC EOVIPMENT DIPT. 


GENERAL 


ELECTRIC 


IT STREET, SYRACUSE, R 
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SEARCHLIGHT 

SECTION 



C-47'S FOR SALE DC-3'S 
REPAIR OVERHAUL MODIFICATION 

VOIIIAN AVtATION 



EXECUTIVE AIRCRAFT 
Custom 18 Twin Beechcraft 



iMSssii 


The Newest Frontier- 
Ultra High Temperatures 


NEEDED: The engineer who can 
prove a real grasp of the funda- 
mentals of science, and who can 
adapt rapidly to a new held. 

gineering physics, mechanical 
cngineering.electrical engineer- 
ing, or metallurgy. 

FOR: Work with the jet flame of 
the high intensity electric arc. 
This new tool is vital in the evo- 
lution of ultra-high temperature 
materials and processes. 
WHERE: A modern Jaboraiory, 


the pioneer in the field. 

WRITE: Manager of Research. 
Speedway Lalinralories 
Li.nde Company. Division oj 
Vnion Carbide Corporation 


P. 0. Box 8237, Indianapolis 24, 



Mechanical Design Engineers . . . 

HOW LONG 
SINCE 

YOUR LAST RAISE? 



POSITIONS WANTED 



Regular review of salaries tailored to individual talents 
. . . free and full exercise of your abilities . . . drafting assistance 
for all routine details . . . your up-the-iadder professional develop- 
ment — this is the environment in our small young group. 

We need you to battle the problems of designing compressors, 
combustors, turbines and other static or rotating parts for our new 
turboshaft, turboprop, turbojet engines. 

You need: experience in high-speed rotating machinery or 
similar fields. Ours is a field that never stands still long enough for 
rules and conventions to form. Can you move with it? 

If so, write us in confidence or simply complete and mail 
this coupon. 


P-6016, Aviation Week, Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 


Gentlemen: 

I am interested in your mechanical design positions. Please send me 
further information. 

Ncime 


Street City .... 

State Telephone. 
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SEARCHLIGHT SECTION 


Exclusive! First Offering! Available Inunediately! 

EXECUTIVE LEARSTAR 


Aulapilol, CQbin sp 

liehllp, 




ROCHESTER AIRPORT 

PAGE tIRWAtS, II. »..< G...... Rochester II. 1.1. 


TWO OUTSTANDING EXECUTIVE AIRCRAFT 

For IznmediaCs Delirery 

DC-3-$1 65,000 Lockheed PV-1 -$1 25,000 

P&W 1830-94 Engines R-2800-31-MI Engines 

Custom 18 Place Interior Executive Conversion 

Desirable Navigation and Communication Equipment 
Howard Aero, Inc. — P. O. Box 8247 — San Antonio, Texas 
TAylor 4-2411 

"Manuiaclarets oi the SUPEH VENTURA" 


R985 R1340 R1830 
R2000 R2800 


Special Offering - Just Received 

4 Airline DC3s 

ready to go 


Unusual opportunity to 
begin or expand 
airline operations 
Remmert-Worner Export. Inc. 



< TRADI 


TRADE-AYER COMPANY 



immediate Delivery 

iTT 1 WHITNEY WIIOHI 

R1830 R1820 

R985 R1340 R2000 

ENGINE WORKS 

INC. 

^ AN HARDWARE & , 

COUINS ENGINEERING CORPORATION 

AIRCRAFT DISPATCHERS SCHOOL 

NOW AVAIUSIE TO OUAIIFIEO 
APPLICANTS. CAA APPROVED 
POO OETAIIS WRITE 

AIRLINE DISPATCHERS 

MEACKAM FIELD FT. WORTH, TEXAS 


NAVCO 
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Atomic power in Caesar’s day? 


Certainly! 

It was there, in the ground, in the air and water. It 
always had been. There are no more "raw materials” 
today than there were when Rome ruled the world. 

The only thing new is knowledge . , . knowledge of how 
to get at and rearrange raw materials. Every invention 
of modem times was "available” to Rameses, Caesar, 
Charlemagne, 

In this sense, then, we have available today in existing 
raw materials the inventions that can make our lives 
longer, happier, and inconceivably easier. We need only 
hnowledoe to bring them into reality. 

Could there possibly be a better argument for the 
strengthening of our sources of knowledge-our colleges 
and univei-sities? Can we possibly deny that the welfare, 
progress — indeed the very fate — of our nation depends 
on the quality of knowledge generated and transmitted 
by these institutions of higher learning? 

It is almost unbelievable that a society such as ours, 
which has profited so vastly from an accelerated accumu- 
lation of knowledge, should allow anything to threaten 
the wellsprings of our learning. 


Yet this is the case 

The crisis that confronts our colleges today threatens 
to weaken seriously their ability to produce the kind of 
graduates who can assimilate and carry forward our 
rich heritage of learning. 

The crisis is composed of several elements: a salary 
scale that is driving away fi-om teaching the kind of 
mind most qualified to teach; overcrowded classrooms; 
and a mounting pressure for enrollment that will double 
by 1967. 

In a very real sense our pei'sonal and national progress 
depends on our colleges. They must have our aid. 

Help the colleges or universities of your choice. Help 
them plan for stronger faculties and expansion. The 
returns will be greater than you think. 




Sponsored as a public service, in cooperation wil/i tho Counoil for Finanoial Aid to Education 


I £3 



Lockheed's Georgia 
Nuclear Aircraft 
Laboratory needs 
additional scientists 
and engineers 
to explore the vast 
new field of radiation 
effects on complex 
systems — 

Inquiries invited. 


t'-SII-SERINS OEVSIOP, 

‘•OCKHEEO 

'“'■'"'•"OK 0 


SYSTEMS ANALYSIS 
NUCLEAR ENGINEERING 
REACTOR PHYSICS. 
EXPERIMENTAL PHYSICS 
THEORETICAL PHYSICS 
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Eliminates use of XAS 463 shims. 
Permits use of single length screws 
at tapered joints. Available for bolt 
sites from 10-32 to =S-24, spacer 
heights from 1/16 to 7/16. 

Nuts are cadmium plated steel with 
nylon insert (ESNA 52Y) or all 
metal (SPS-F1309). Spacer is 707B- 
T6 Aluminum Alloy. Holder is 
Anodized in various colors 
to indicate height 
of spacer. 
WriU for 
Ovr Latest 
^Catalog 


Phone. Oregon 8.S484 




let 

Aero of Atlanta 


extend the latitude 
of safely through 
X-Ray 

Complete X-Ray facilities 
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LETTERS 


CAA Answers Bristol 

The Aviation Wakk issue of Aug. 5 
earned an arhcle. entitled “Bristol I’ushcs 
Gear Changes To Meet Northeast Sehcdiilc" 

£ . 67). which leaves the impression that 
; Civil Acroiiantica Administration was 
dilatory in keeping the British Air Registra- 
tion Board fuliv informed as to the stand- 
.itds required For landing gear on the turbo- 
prop Bristol Britannia. 

Reference was made to July 4 of this 
tear as the date Bristol was notified that 
we expected them to comply with existing 
C.V\ rcqiiireiiient.s. Out records show that 
on Jan. 4. 1957, special conditions for the 
Britannia Model )0D LR were transmitted 
to the .Air Registration Board noting thal 
condition 24 or the airframe and equipment 
items tcqiiittxl compliance with the pivot- 
ing requirements of CAR 4b.235(dl. Wc 
do not know when these special conditions 
were transmitted by the .ARB to the Bristol 
Company, but it mov be presuinctl that tbev 
were submitted during January of 1957. 

We know ol no reason nh\. as your 
article stated, . . Bristol assumed the le- 
uuirement was not applicable to the Britan- 
nu’s bogie gear." It mav be of further 
interest to note that until July 1, 1956. the 
ARB and C.A.A requirements had been iden- 
tical. but at that time the British reduced 
the design conditions For pivoting with 
modification of the prior conditions. This 
should help clarify some of the misunder- 
standing that it would appear has existed 
as to how this particular item was handled. 
WilUAXi B. Davis 
Acting .Administrator 
Civil Aeronautics Administration 
AA'ashingtoii, D. C. 

Sees Cockpit Snafu 

Permit me to doff my old leather helmet 
and Rcsistal goggles and bow low in honor 
of the comments of Nuvv Capt. J. Sin- 
kaiikas, as reported by Richard Sweeney in 
the current issue of your esteemed maga- 
zine (AW Aug. 19. p. 33), Mr. Sweeney 
quotes Capt. Sinkankas as describing cock- 
pit instrumentation today as designed for 
CTcrythi^ but the man who is flying the 
plane. This is not only true today but has 
been for some considerable period of time. 
Only today it is becoming a mote serious 
phenomena as the performance of the air- 
plane places a wider gap between human 
ability and that of the airplane. 

Late last year you gayc me the oppur- 
tiinily to discuss with you and your readers 
tills question of flight instrumentation. In 
the Oct. 29. 1956, issue (p. 68) of Aviation 
Week some of the recommendations re- 
cently discussed by Capt. Sinkankas were 
delineated in the Avionics Section. At this 
lime I would like to congratulate your re- 
porting of the [.AS meeting in general and 
particularly Capt. Sinkankas for his keen 
insight into a very serious problem alwut 
u hieh apparently very little is being done. 
From a technical point of view, I have 
been interested in this problem for many 
sears, and now since I have a Navy son 
learning to fly (cts I am esen more con- 


ey ilM readers on the issues rtiiard in ihf 
mngasinc'ji ediloriat cofumnt. Aiitireu 
Letters to the £diIor, .driatiorr ITee/c. 
330 r. 42 St.. Net. Vork 36. Ji. lA Trj- 

a tteuuJne identification. We tclU not 
print nnonymoue fetters, hut names of 
writert wifi be irithhe/d on reguegt. 


cemed at the gross neglect on the part of 
those who shoiild be doing something about 
“coupling" human factors with flight in- 
strumentation through the application of 
sound principles of human engineering. 

More power to Capt. Sinkankas and Ills 
fine thinking and to Mr. Sweeney's judici- 
ous reporting. 

Caku J. Crane 
I Iclotes. Tex. 


Fiction Klassified 

“How long have sou been writing science 
fiction?" is a question that I'm being asked 
with increasing frequency in recent months 
because of science fiction magazine stories 
appearing under the bv-line of "Philip 
Klass." 

Altlioiigli ninny of the as'ionics stories 
that appear in AvunoN AATiuk today might 
easilv have been called science fiction 15-20 
years ago. the ta.sk of reporting the exciting 
des'clopments in the fast-moving avionics 
field is sufficiently challenging, and time- 
consuming. that I'se ncs'cr even attempted 
to write science fiction, let alone had any 
published. 

The science fiction author in question. I 
understand, fotmcrlv svrote under the pen 
name of “William Tcnn," but started using 
his given name recently. Although the first 
and last names are the same. I believe the 
middle initial 'J' will alert leaders of both 
Aviatiok Week and science fiction that 
the authors in question are not one and 
the same. 

Piitur J. Kl.sss 
Avionics Editor 
Aviation AA'cek 


Political Jet Fleet 

I'm writing regarding your article on So- 
viet turisinc transports (.AAA' July 22, p. 27). 
First. I’m afraid your transliteration of the 
Ukrainian, not Russian, word "YKP.AMI.A" 
was incorrect. Had it been correctly trans- 
literated, the significance, espcciall;' in the 
political sense, could be uiidentood. The 
correct transliteration of “A’KP.AIll.A" is 
Ukra(ve)na tianslatc-d “The Ukraine" not 
"Ukrania." The implied phenomenon could 
not have occurred during the Stalinist era. 
Russia was the main and oserbearing mem- 
ber of the Union of Soviet SocialisKc Re- 
publics in his day. Of all the ethnological 
groups in the world the Ukrainians were the 
original Russian haters. Tlic original name 
of "The Ukraine" was Rus. When the 
great Russians adopted the name Russia, 
the original Rus's changed their name to 
Ukraine which in the Slavic languages means 
borderland, which historically was quite ap- 
propriate. Tlicse Ukrainians for centuries 


have dreamed of political automony. But 
they, like the Israelites, were alwavs’on the 
border of and in the path of larions con- 

C rors. The Lithuanians matching South, 
Mongols matching west, the Turks 
marching north and the Poles matching 
east and south; the Russians under the 
Tzars and -Austrians under the Hapsbtirgs 
also had designs on the Ukraine because of 
its rich farm lands, .Also, unfortunately the 
Ukrainians don't possess a good political 
sense. During the second World AA'ar, 
Hitler had to go through the Ukraine to 
get to Stalingrad. Had the Germans not 
been so imbued with their supct-racc ideol 
ogv, they could liave enlisted about 40 to 
50 million Ukrainians to their cause. Tlic 
Ukrainian populace always has been a restive 
group. Stalin attempted to bring them into 
line by murdering approximately 3 million 
of them from 1933 to 1936. After the sec- 
ond AVorld War, there were huge purges 
a^in against the Ukrainians for their con- 
tributions to the Germans. 

The present regime in power in Moscow 
i< app-iiciiliv attempting to placate this 
rather large segment of eaptise peoples bs 
the dcsTCc of naming this pirtitiilar aircraft 
"Tile Ukraine. " You mention an aircraft 
design called “Russia" in your article which 
may indicate tlial we may expect a whole 
raft of various aircraft designs named after 
some of the socalled republics in the en- 
forced union of the USSR. In realih', a 
political-historical harangue does not prop- 
erly belong in an asiation periodical. But 
almost all of the words and deeds of Sos ict 
hcirarchy have political overtones and are. 
tliercfore, diffiailt to escape. 

.Another example of this is undoubtedK 
in the design of the My-104 (Tu-1041 and 
My-lUl. "flicsc are modifications of a mili- 
tary design, the Badger. Tliis kept develop, 
ment costs of these aircraft low. and aim 
did not require the services of their best 
designers on non-military projects for as 
great a period of time. But like all com- 
mercial aircraft which arc modifications of 
military designs, the operating costs become 
comparativciy large; this is due in prt to the 
fact that military designs require greater 
structural weights wliicfi when used com 
mcrcially become unnecessary dead weight. 
But. of course, the Russians now ha\e a jet 
airliner fleet, Tlic fact that economically it 
could not compete with Western designs on 
the commercial market docs not enter the 
picture. It lias excellent propaganda value 
since the lUissiaiis now haie a jet transporl 
fleet and the West does not. Imagine the 
impact of this fact on the people of Asia. 

even the uninitiated of the Western pe^lcs. 
Blit the economic shoe apparently pinches, 
because one of the commissars rcccntb 
made the remark, ".Airlines in the United 
States could not exist without government 
subsidies.” 

A general statement from all this might 
be "The motives of the present Sosiel 
remme arc seldom pure," and if one is care- 
ful in examining spelling and proper trans- 
literation, more of these rather pathclicalli 
transparent devices can be discovered, 

Bohban I. Wandzubs 
Los Angeles, Calif. 
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New Design Trends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, ahiminiim extru- 
sions are a common commodity. You don’t have to tell him 
thiit extrusions offer such advnntagcs as ease of fabrication, 
design flexibility, etc. He knows that. Wliut he wants to 
know now are the newest advances made possible by the 
extrusion process. 


lical is 25H inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish. Harvey Aluminum Extrusions are first choice. And 
remember, Harvey is traditional for high quality and service. 


Potential for new 
configurations and applications 

Typical nesv applications for Harvey Aluminum Extrusion.? 
are illustraletl below. The design possibilities for aluminum 
extrusions are now practically limitless. Large hetwy press 
seclions; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions; 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro- 
duced in lengtlis up to 80 feet, weighing as much as 2,.a00 
pounds. The maximtim circumscribing circle diameter prac- 


Harvey Aluminum 
leads in extrusions 

Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, strclch-slraightcners up to 3,000,000 
potmeis capacity for lengths up to 10-5 feet, and the newest 
supporting and finishing equipment. 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists arc alurays ready to help you improve 
your piodiict. W'rile to Harvey Aluminum Sales, Inc., 
Torrance, California, or contact the nearest sales office listed 
under "Aluminum" in your classified telephone directory. 



INTEGRAILY STIFFENED SKIN PANEL is 

produced in extra wide widths on licasy 
presses. Combination of skin ,rnd stiffeners In 
large panels minimizes maebining, simplifies 
assembly, improves performance of aircraft, 
missiles, and military vclileles. 


DECK COOLING PANEL for aircraft 
carrier is r-xlruded nn hea\7 presses. 
Ligiit-welglit. water-tight aluminum 
panels dreiilate water to offset intense 
heat generated against deck in jet 
aircraft operations. 


STEPPED EXTRUSION for aircraft 
structural member eliminates 
machining and reduces assembly 
time. Aliiminnm part is lighter and 
stronger than outmoded built-up 
section formerly used. 


Making the most of aluminum .. .for everyone 




INC., TOARANCE, CALIFORNIA 


HARVEY 

^aluminum 


Ilarvcij is n leading indepenrfcnl iirmhicer of iiualitij oimniniim pmtucls in all allcijs and sizes: H<kI and her, pl)te, lube. Iwllmu 
sections, press forgings, forging sioek, impact c.viriitlons, sirneiuri/is, special shapes, c’xirnsions, sereio machine products and other 
«/uniin(im products, llarcey is also procuring fimifur items in lilanliini and steel. 



-THE LOCKHEED The prop-jet Hercules can take oft with a 5,000-gallon tank truck 

— or 20 tons of combat cargo — and get to the scene of action close on the 
C-130 HERCULES heels of the fastest jet bombers. Four Allison T56 Prop-Jet engines, 

driving Aeroproducts turbo-propellers, give it speeds of over 370 mph; 
range over 3,000 miles; and the ability to take off and land on 
hastily prepared air strips. The Lockheed C-130 is the backbone of the 
Tactical Air Command’s combat support operations. 


A commercial version of the Allison T56 will soon power America’s first 
prop-jet airliner, the new Lockheed Electra. Allison engines are designed 
and built by America’s pioneer producer of turbine aircraft engines. 



ALLISON DIVISION OF GENERAL MOTORS — Indianapolis, Indiana 


LUSON 


Prop-Jets and Turbo-Jets 




